


m= LUID PACKED’S specialized manufacturing process is pro- 
ducing pump barrels so downright hard after their heat- 
treatment that special honing machines are required to finish 
every Flupaco barrel. But—this is only one step in the devel- 
opments Fluid Packed has recently pioneered. Years of study 
and experiment have been spent in “boiling down” manufac- 
turing problems to find improved methods of making better 


pumps for your wells! 


In fact, the processes recently developed by Fluid Packed 
have made possible designs previously impractical to achieve 
with ordinary facilities. Today these pumps—using the special 
hardened and honed Flupaco barrels—are proving the sound- 
ness of their designs with dollar-saving field performance. So 
—for unbeatable service and economy in any oil-field pump- 


ing application . . . specify FLUPACOS! 


POST OFFICE BOX 64, LOS NIETOS, CALIFORNIA 
MID-CONTINENT: FLUID PACKED PUMP CO., 2 S. E. 29TH STREET, OKLAHOMA CITY, OKLA 
GULF COAST HEADQUARTERS: 2301 CONGRESS AVENUE, HOUSTON, TEXAS 


WORLD’S LARGEST EXCLUSIVE OIL WELL PUMP MANUFACTURERS 


*The nome Flupaco denotes o complete line of oi! well pumps 
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f lypaco buys only the finest of select- This stock is heat treated in Fluid ' j special multiple 
ope alley steel tube stock . . . ~ _Packed's own automatic furnaces .. . Res : spindle precision machines. Aaa 





. for the most economical and efficient answer to your emulsion 
problems. 

Whatever the field, the Tretolite Company’s years of experience and 
research have developed formulae and methods for properly handling all 
emulsified crude. 

Tret-O-lite representatives are located in all principal oil fields. With 
the first sign of emulsion difficulties in your production, call a Tret-O-lite 
representative. This Tret-O-lite advisory service involves no cost to you, 
and may result in material reduction of your production and marketing 
costs. 


TRETOLITE COMPANY 


Manufacturing Chemists 
Plants and Laboratories: Webster Groves, St. Louis, County, Missouri 
Los Angeles, California 


Representatives in All Principal Fields 
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The Course of Oil 





by K. C. SCLATER 





Structure-Finding Technique 


Present structure-finding technique in the search for 
oil has reached its peak and is now on the downhill 
grade. Unless new oil-finding methods are discovered, 
the industry must return to the practice of random 
drilling. This, in effect, was the warning sounded by 
E. L. DeGolyer, a recognized authority on oil explora- 
tion, before the annual meeting of the American Insti- 
tute of Mining and Metallurgical Engineers last month 
in New York. 

At this same meeting, a new method of finding gas or 
oil accumulations was suggested in a paper presented 
by S. J. Pirson of State College, Pennsylvania. The 
method is based on the supposition that gas in subter- 
ranean reservoirs leaks up through the earth and es- 
capes from the surface in minute quantities. Measure- 
ment of this escaping gas at various spots, it is believed, 
will provide data that can be used to plot accurately 
the outline of an underlying oil or gas field. 

The rate at which the gas escapes into the atmosphere 
is recognized as a dynamic phenomenon, hence this new 
plan of oil exploration is known as the geodynamic 
prospecting method. 

Further field results obtained by this method, when 
available and appraised, may indicate whether this new 
prospecting method will help stave off that day when 
we shall be obliged to resort to random drilling, about 
which the industry has been cautioned. 


i 


Pooling Drilling Data 


The utilization of data on drilling operations and 
equipment have been rather neglected by engineers in 
particular and operators in general. 

“It is the writer’s conviction that there exists in the 
files of many companies a wealth of drilling equipment 
operating data, which, if gathered together and correl- 
ated, would provide a substantial nucleus around which 
we could build a system of engineering values for the 
selection of drilling equipment on the basis of operat- 
ing characteristics. An accumulation of facts like this 
would obviate forever the necessity for so-called expert 
conjecture and highly opinionated recommendations. 
Power factors can be evaluated with remarkable ac- 
curacy, and it is only the lack of convincing and over- 
whelming local and regional statistics which handicaps 
the full use of their economic application and possibili- 
ties.”” So says an engineer who has studied the subject. 

Many companies go to great lengths in compiling in- 
formation on their drilling operations. A pooling of 
this information as suggested would encourage the com- 
pilation and study of drilling statistics of practical worth 
and lead to greater drilling progress and economy. 
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Fluid Catalytic Cracking 


Definite evidence that catalytic cracking is on the 
threshold of great developments that may revolutionize 
refining practice, is seen in the new catalytic cracking 
process announced recently by W. S. Farish, president 
of the Standard Oil Company of New Jersey. 

The essential and important difference between it 
and other catalytic cracking processes is the use of a 
“fluid” catalyst. Instead of the catalyst being station- 
ary, it is said to “flow like a liquid.” As only the cat- 
alyst moves, it is possible to regenerate the catalyst in 
a separate chamber without interrupting operations, 
thus permitting continuous cracking and a simplifica- 
tion of operation and equipment. The process is said 
to operate at atmospheric pressure or slightly higher. 

According to present information, it is possible to 
produce approximately fifty percent of high-octane 
gasoline from gas oil. Reduced crude oil can also be used 
as charging stock. 

Three commercial plants are now under construc- 
tion, and each is expected to yield about 6000 barrels a 
day. 

Working arrangements have been made for the 
licensing of patents to the petroleum industry through 
the Universal Oil Products Company and the M. W. 
Kellogg Company. 


ed 


The Paraffin Problem 


Removal of paraffin from tubing in producing wells 
is perhaps the oldest perennial problem of the producer. 
Many methods have been used in an attempt to over- 
come it, but with very limited application and success. 
Various methods of electrical heating have been tried, 
but found wanting in one or more essentials. One elec- 
trical method that shows promise of surpassing any yet 
developed in overcoming this problem has recently been 
tested in the field. 

In this instance the problem has been attacked from 
an intelligent engineering standpoint. So far, the re- 
sults made on some one hundred and twenty-five wells 
in the Texas Panhandle indicate that at last a practi- 
cable, economical, and efficient method of paraffin re- 
moval may be in sight. A well may be equipped so the 
paraffin can be removed efficiently and quickly without 
any interruption of producing operations. The tem- 
perature can be accurately controlled to the optimum 
necessary to melt the paraffin deposit on the wall of the 
tubing. This positive control and its resultant economy 
to the producer is one of the far-reaching and valuable 
features of the method. Paraffin removal by this method 
is so advanced in its technique and application that its 
further development will bear watching. 
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Highlights IN O1LDOM 


Want Unit Rule at Oklahoma City 

The Oklahoma City Wilcox Secondary Recovery Associ- 
ation, after several years of research, has prepared a bill to 
submit to the state legislature, asking authority to utilize ana 
control all or portions of the deep capital oil field. It is re- 
ported the bill is to be submitted to the legislature as a purely 
local measure, although as written it has a direct bearing on 
every existing or potential oil pool in the state, it is said. 

Unitization of all or part of the deep field is contemplated, 
and after the law is passed the petitioners could ask the cor- 
poration commission for authority to have such an order is- 
sued. Once ordered it would allow 20 percent of the opera- 
tors, on a week-end average basis, to control the output. 


a 


Arkansas Joins Compact 


Arkansas, on February 27, became the eighth state to join 
the Interstate Oil Compact Commission when Governor Ad- 
kins, under authority of an act passed at the present session 
of the Arkansas legislature, signed the compact papers pre- 
sented to him in Little Rock by former Governor W. J. Hol- 
loway of Oklahoma and Charles L. Orr of Oklahoma City, 
general seceretary of the compact commission. 

Other members of the compact commission are Texas, 
New Mexico, Oklahoma, Kansas, Colorado, Illinois, and Mich- 
igan. 

Louisiana has passed legislation authorizing that state to 
join the compact but has not yet signed the federation papers. 


ee 
Urges Oil Industry Co-operation 


Russell B. Brown, general counsel of the Independent Pe- 
troleum Association of America, said recently in an open let- 
ter issued from Washington, D. C., that if the oil industry 
were permitted to codperate on legitimate conservation with- 
out interference ‘“‘there would be little difficulty” in solving 
its problems. 

“They would be corrected to the benefit of the entire 
American public, as well as the industry itself,” he said. 

“The effective manner in which the Interstate Oil Com- 
pact Commission is now perfecting its operations should be 
encouraging to all of us. Not only has the commission rea- 
ligned its personnel but it has provided an opportunity for 
the codperation of every oil producing state and representa- 
tives of the federal government as well as representatives of 
the industry,” he asserted. 

Brown stated that there are some situations that must be 
improved or corrected if the movement is to become sufhi- 
ciently effective to “make for codrdination of the efforts of 
the entire country for a sound conservation program.” Those 
defects, he said, were “outside the commission.” 

He pointed out that laws of some states must be corrected 
to eliminate inequities in connection with oil conservation. 
Some states have taken no action to correct undesirable prac- 
tices in the industry, he charged. 


ad 


Gas Space Rule for Vanderslice 


The Oklahoma Corporation Commission recently granted 
the application of Burke-Greis Oil Corporation, Deep Rock 
Oil Corporation, and Sunray Oil Company for a production 
unit order relating to gas production from the Prue sand in 
the Vanderslice gas area of southwestern Creek County, Ok- 
lahoma. 


The order provides for future drilling on a basis of one 
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well to 40 acres. There are now two wells in the area, which 
embraces W 14 of 29-14-17e. 

There was no protest to the petition, which sets up for gas 
the same control factors as for oil production. 


© 
Kansas Extends Pact Participation 


Governor Payne Ratner has signed a bill extending for an- 
other two years Kansas’ participation in the Interstate Oil 
Compact Commission. Legislative proponents of the measure, 
which met no opposition, asserted that the compact was nec- 
essary as a step toward preventing federal control of the oil 
industry. 

ad 


Would Prorate Condensate Production 
Proration of the production of gas condensate by the Texas 
Railroad Commission according to market demand and con- 
servation needs is proposed in a bill introduced in the Texas 
House by Clayton Bray of Longview. The bill defines con- 
densates as any liquid petroleum product obtained by conden- 
sation from natural gas after such gas leaves its natural res- 
ervoir. Production of condensates in excess of transportation, 
marketing facilities, or reasonable market demand is termed 
wasteful by the bill. To determine excess production, the 
commission “‘shall consider the considerable market demand 
for condensates in relation to the market demand for crude 
petroleum oil,” the bill states. The emergency clause of the 
bill states that present laws “allow discrimination between 
production of crude petroleum oil and condensates.” 


* 
Rules for Submerged Areas 


Rules for drilling wells adjacent to submerged areas in the 
White Point and East White Point fields, Nueces County, 
Texas, have been issued by the Texas Railroad Commission as 
follows: 

Rule 1.: All wells whose ground surface elevation is less 
than 10 ft. above mean sea level as determined by the U. S. 
Coast and Geodetic Survey, shall be adequately protected 
from wave action and floating obstacles by a steel-timber or 
other form of structure such as will meet with the approval 
of the engineering department of the commission. The opera- 
tor shall submit to the commission detailed plans of the struc- 
ture to be erected, and shall obtain tentative approval of the 
commission before initiating construction operations. Final 
approval of the protective structures shall be made within 30 
days of the completion of the structure. 

Rule 2: All flowing wells whose ground surface elevation 
is less than 10 ft. above sea level shall have the annular space 
between the tubing and casing sealed-off at a point below the 
surface and the tubing shall be equipped with an automatic 
device situated beneath the surface for the purpose of shut- 
ting-off the flow in the event of an emergency that causes 
damage to the surface equipment. 

Rule 3: All tank batteries and separators . . . shall be set 
on ground whose surface elevation is at least 10 ft. above 
mean sea level. 

Rule 4: All flow lines or connecting pipe lines laid on 
ground whose surface elevation is less than 10 ft. shall be 
buried below the ground surface with a minimum cover of 
1 ft. 

Failure to comply with the provisions means a loss of pipe- 
line connections. 
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MAJOR Refining ACTIVITIES 





Percent Refining Capacity Operated 


Western Division, 58.3 Percent 


Central Division, 85.9 Percent 


Eastern Division, 87.2 Percent 





we a ce Petroleum Company has asked permission 
of the Oklahoma School Land Commission to com- 
mutize its 160-acre leases in a 9600-acre block in Dewey 
County, Oklahoma, with a view to constructing a cycling 
plant. The company proposes to drill on the block, which is 
isolated in the wildcat territory of northwestern Oklahoma, 
irrespective of property lines. This would be the first cycling 
plant for Oklahoma. 
= 

Frontier Refining Company is installing a 750-bbl. Dubbs 
cracking unit at its refinery at Cheyenne, Wyoming. The 
skimming capacity of the Cheyenne plant is 1500 bbl. of 
crude oil per day. The new unit is expected to be completed 
in the near future. 


te 


A plant for the manufacture of 100-octane “super-avia- 
tion” gasoline for use in military aviation is planned by The 
Atlantic Refining Company at its Point Breeze Refinery, 
Robert H. Colley, president, announced in the annual report 
to stockholders. 

“The plant will round out our facilities and enable us to 
contribute our full share to the national defense effort,” 
Colley said. The project is now in the blue print stage, and it 
is contemplated that construction will get under way later 
in the year. 

The new “super aviation” gasoline unit is one item on At- 
lantic’s refinery expansion program for 1941, which program 
involves total expenditures of $7,750,000. 

Other additions to refinery equipment scheduled in 1941, 
it was reported, include a new catalytic cracking plant to 
supplement the new catalytic polymerization plant at the 
Point Breeze Refinery, and an advanced type unit for the At- 
lantic Refinery at Atreco, Texas. These units will further 
improve the quality and increase the quantity of the gasoline 
output. 


The Standard Oil Company of Ohio will begin expansion 
work at its Toledo, Ohio, refinery in June, adding an avia- 
tion gasoline unit that will have an annual capacity of sev- 
eral million gallons of 100-octane aviation gasoline. This will 
be the first aviation gasoline plant between the eastern sea- 
board and the Chicago area. Arrangements are being made 
whereby Standard Oil Company will coédperate with the gov- 
ernment aviation laboratory that is being constructed at 
Cleveland airport. Under these arrangements the company 
is installing small tanks for the production of special fuel, 
which can be used for testing purposes. 


The new plant is scheduled for completion by November 1. 


i 


The British American Oil Producing Company will con- 
struct a lubricating oil refining plant near Toronto, Canada. 
Authorization was received recently from G. R. Cottrelle, 
Dominion oil controller. A 192-acre site has been purchased 
by the company on the Lakeshore Road near Clarkson. The 
site has a quarter-mile frontage on Lake Ontario that will 
be used as a port for tankers. 

The annual capacity of the plant will be about 300,000 
bbl. of lubricating oils. Crude oil supply will be from the 
United States. 


te 


Shell Oil Company, Inc., has announced the award of a 
contract for the construction of a plant at its Houston, 
Texas, refinery for the manufacture of butadiene, basic in- 
gredient of synthetic rubber. 

Scheduled to be in operation by early summer, this plant 
will have an annual capacity in excess of 5000 tons. As 90 
percent of the natural rubber requirements of the United 

States is imported from 
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mayor Oil Field activities 





HE OHIO Company reports showings of light green 
oil in its wildcat test, Jay Childs No. 1, in Springfield 
township, Erie County, northwestern Pennsylvania. The well 
penetrated the Trenton lime at a depth of 4437 ft. The test is 
several miles due east of Magnolia Petroleum Company’s fail- 
ure in extreme northeastern Ohio, and if completed as a com- 
mercial producer could launch an extensive drilling activity. 
ee 

Three new fields were discovered in Oklahoma the early 
part of the month on succeeding days. The most important 
was Sunray Oil Company et al Donoghue No. 1, in C NW 
SE of 7-17n-1w, northeast of Guthrie in Logan County, 
which flowed 267 bbl. of high-gravity oil on a 2-hour test, 
production coming from the second Wilcox sand at a depth 
of 5420-45 ft. 

Magnolia Petroleum Company has completed its McCoy 
Hevis No. 1, in CW SW SE of 16-5n-1le, west of Stuart in 
Hughes County, as a 10,750,000-ft. gas well. Production is 
from the Cromwell sand at a depth of 5360-5405 ft. 

C. C. Cummings et al Brown No. 1, in SW SE NE of 
14-9n-7e, between the Bethel and East Seminole fields in Sem- 
inole County, flowed an estimated 30 bbl. of oil an hour and 
15,000,000 cu. ft. of gas per day from the Hunton lime at a 
depth of 4050-4106 ft. 

a 

Gypsy Tie and Timber Company appears to have opened 
a new Tar Springs sand pool with its Fee No. 3, in NW NE 
SE of 16-8s-10e, in Gallatin County, Illinois. Drilled to a to- 
tal depth of 2066 ft., the hole filled 1600 ft. with oil in 12 
hours. The well was drilled with cable tools and originally 
had been a 5-bbl. well in the Grass Roots sand at 340-50 ft. 


Shell Oil Company seemingly has discovered a new field 
in Kansas with its Ruby No. 1, in NW NE of 36-14-13w, 
one mile east of the Hall pool and five miles south of the 
Bunker pool in Russell County. Casing was perforated at 
2848-57 ft. and again at 2836-40 ft. and a swabbing test 
made. This was followed by treatment with acid and the set- 
ting of a packer at 2844 ft. The test began flowing and after 
the tubing was pulled and the well swabbed, produced 174 
bbl. of oil and 33 bbl. of basic sediment and water in 23, 
hours. 


a 

Lisbon-Iberia Oil Company’s wildcat, Edgewood Land 
and Logging Company No. 1, in Calcasieu Parish, 20 miles 
north of Lake Charles, promises a new field for the Louisiana 
Gulf Coast. On a drill-stem test, made just before the com- 
pletion attempt, the well made 4150 ft. of oil from perfora- 
tions at 5376-85 ft. The bottom-hole pressure was 2200 lb. 
Total depth of the well is 6272 ft., and casing was set to 
5464 ft. in a sidetracked hole. 


_s 


Venezuela Petroleum Company has made an important 
discovery in eastern Venezuela with its Santa Barbara No. 1, 
en the company’s Meyer C concession, about ten miles west 
of the Jusepin field of the Standard Oil Company of Ven- 
ezuela, 

Drilled to a total depth of 4321 ft., the well flowed 180 
bbl. of oil an hour on a drill-stem test and is estimated as 
good for about 4000 bbl. per day. Gravity of the oil is re- 
ported at 26 to 28 degrees. 

The Venezuela Petroleum Company holds concessions and 
leases on almost 1,000,000 acres in the area. 





AVERAGE CRUDE OIL PRICES 


California Louisiana 
Kettleman Hills $1.12-1.38 or $1.05 
Playa Del Ray .65-1.08 
Coalinga 60- .82 Gulf Coast .86-1.28 
Wilmington .60-1.14 North Louisiana .73- .99 
Montana 80-1.10 — THhinois 1.00-1.15 
Wyoming ‘35-1.30 Kentucky 1.05-1.20 
Colorado .90- .98 : 
Indiana 1.00-1.15 
New Mexico .77-1.00 
Ohio 
Texas Lima .90 
North Central .71-1.03 
Panhandle .67- .91 Michigan 1.05-1.23 
West Texas 5a- .95 
Gulf Coast .86-1.28 Pennsylvania 
Darst Creek .96 Bradford 2.30 
East Texas 1.10 Southwest 1.95 
Taleo 65 Eureka 1.89 
Kansas .60-1.10 3uckeye 1.85 
Corni 
Oklahoma 60-1.10 ited ane 
Arkansas .73- 95 Canada 2.10-2.17 





DAILY AVERAGE CRUDE OIL PRODUCTION 


Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 























1B. of M. Week Week Week 
Caleulated Ended Ended Ended 
Requirements March 1, Feb. 1, March 2, 
(February) 1941 1941 1940 
Oklahoma 442,500 2413,250 398,600 407,550 
Kansas 193,200 *202,550 198,000 176,900 
Nebraska 3,200 2 4,300 2,550 
Panhandle Texas 68,050 74,500 78,400 
North Texas 101,100 100,600 104,650 
West Central Texas 30,200 30,100 33,100 
West Texas 236,100 228,700 251,600 
East Central Texas 73,200 82,100 79,600 
East Texas 374,600 375,750 484,000 
Southwest Texas 205,350 196,450 227,950 
Coastal Texas 256,400 249,000 237,650 

TOTAL TEXAS 1,312,900 1,345,000 1,337,200 1,496,950 
North Louisiana 70,050 68,000. 69,150 
Coastal Louisiana 222,300 222,500 211,900 

TOTAL LA. 288,600 292,350 290,500 281,050 
Arkansas 66,100 70,550 70,650 69,000 
Mississippi 16,100 2 290,400 19,000 6,800 
Illinois 342,100 331,150 326,000 102,600 
Indiana 22500 2 20,900 19,800 9,650 
Eastern (not incl. 

Ill. and Ind.) 99,300 94,300 92,900 100.450 
Michigan 47,500 10,200 39,950 63,850 
Wyoming 74,600 81,050 74,800 65,200 
Montana 20,000 18,050 18,900 17,200 
Colorado 8,900 3,700 3,600 3,950 
New Mexico 100,700 104,200 100,700 112,500 

TOTAL EAST 

OF CALIF. 3,033,200 3,042,350 2,993,150 3,213,650 
California 595,700 F 597,000 584,600 





TOTAL U. S. 3,628,900 3,590,150 


3,798,250 





1These are U. S. Bureau of Mines’ calculations of the requirements 
of domestic crude oil based upon certain premises outlined in its de- 
tailel forecast for the month of February. As requirements may be 
supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be deducted from the 
Bureau’s estimated requirements to determine the amount of new 
crude to be produced. 


2Oklahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 
for week ended 7 a. m. February 26. 
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Successful Gas Well Acidizing 
Requires 
Special Technique and Equipment 


Methods Developed by Dowell Incorporated 
Prove Popular Throughout the Country 





Acidizing gas wells first became of importance in the 
Monroe Gas field of Northern Louisiana. During the 
past eight years, Dowell has treated hundreds of wells 
in this field. These treatments have been so profitable 
to the operators that application of the service has 
spread into practically all gas producing states. 
Special techniques have been developed by Dowell 
to fit the requirements of the various fields. In certain 
areas, for example, special methods of water loading 





are advisable. In treating wells in the Texas Pan- The water loading method, which is successfully used by 
: Dowell in certain areas, employs a special technique and 
handle, however, the gas loading method has proven type of engineered equipment which is considered the finest 


of its kind in the oil fields. 


most satisfactory. Results such as those listed in the 
chart at the right are typical and indicate continuance 





















of these methods as standard production practices. 
. . . TYPE " PRODUCTION | 
The success of these gas well production practices LOCATION STATE TREAT- (ACID STAGES| ATION ‘geist ZDAY | REMARKS 
P > ; of CUNNINGHAM 233000 PREVIOUSLY TREATED BY 
further confirms the important part chemical know]- FO, |nansas |, GA8<| 7500 | « | YIU | 970000 |ssomms STHER METHODS, ESAT 
edge, research and engineering play in this great wayreo] |. | | pee | age Be ghey 
: . . ° > cuvaHoca | OM'O [i oaping) 10° ' NEWBURG | 982.000 | |.309.000 ee ne enone’ Te OMY 
industry. Today, the gas producer can avail himself wary | = eae | | pr 
of the same engineering facilities that for years have Snvanu| ORLA | chine] 3800 | 3 | osweco | show |asoao00 |weLt UNLOADED 17 SELF 
been bringing greater recovery and lower production boats, | ona | wareR ae 2 | wunTon | 300000 haoo0000 |A¥ OUTSTANDING TREATMENT 
costs to the oil producers. gill SE PP a per | EE HERR PSEGEITT 
_ . ‘ HENDERSON TEXAS | oapinc 500 PET TIT |20000000)/25Q000000 iFinstT STAGE WAS MUD ACID 
For more complete information on the subject of soo ss5—— —— a 
» Tr ; , ‘ POOL. | texas | WATER | 3009 vounc | ORY | rqqq900 [PRESSURE 2700 LBS/SO INCH 
Gas Well Acidizing, as it pertains to your particular UN | ; : 
area, contact any Dowell representative or write: wont | TEXAS | choi | MATE | mooqood 22sponn00| CLOSED, Smack Wage Te Ou8ES7 
DOWELL INCORPORATED, Kennedy Building, 
Tulsa, Oklahoma. 
/aom~ 
FOR OIL AND GAS WELL 
CHEMICAL SERVICE 
DOWELL INCORPORATED 
In areas where gas loading is advisable, large volume, high pressure 
compressor units, engineered and constructed according to Dowell standards, General Office: KENNEDY BLDG., TULSA, OKLAHOMA 
are used. These units consist of large capacity compressors mounted on 5 ton, 5 
3 axle trucks and equipped with high pressure acid pump, winch, safety Executive Office: Midland, Michigan 
equipment, gauges, permanent instrument panel, hose and fittings. Subsidiary of The Dow Chemical Company 
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PETROLEUM Statistics AND FIELD Operations 








3,850,000. 
3,700,000. 
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3,400,000 
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— BARRELS — 


U. S. Daily Average Production 





— BARRELS — 


Daily Average Crude Runs to Stills 


3,600,000 
3,500,000 
3,400,000 
3,300,000. 
3,200,000 

















3 Fe > Ys me : P a 
ogee & 535 2&5 0G = 
Sos 222362082 
U. S. Crude Oil Stocks Gasoline Stocks—Total U. S.* 
4} 285,000,000. es + 90,000,000 
~ _ 
= 270,000,000 " eee 
~ 255,000,000 ' : = seit 
< 240,000,000 al | i i < 70,000,000 il 
| 225,000,000 BE EEE | 60,000,000 
SEme nbs ctu ce eo NY th + > 3s. 
Sas easapogds eos ¢ 37286364 
SSe232236z72082 S25 22229627082 








*These figures include finished and unfinished gasoline stocks. 


Petroleum Institute. 


Prior to January, 


1941, 


this chart showed finished stocks only. 


Above statistics by American 





Summarized Operations in Active Fields for February, 1941 


FIELDS Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 

TEXAS 

East Texas 51 50 10 35 3500-3700 2 40 Rotary 

Duval County 23 13 2 14 1554-2900 2 22 Rotary 

Ector County 28 27 12 41 3675-4377 2 and 3 32-36 Rot.-Cab. 

Panhandle... 45 43 11 44 1700-3900 2 40 Rotary 

Nueces County. . 26 25 4 10 3922-5878 2 or 3 21-54 Rotary 

K.M.A, Field... 12 11 6 27 3730-3935 y 2 42-43 Rot.-Cab. 
OKLAHOMA 

Fitts Pool i) 4 l 3 1800-4488 2 or3 38 Rotary 
KANSAS 

Russell County 12 10 2 8 2926-3435 2 and 5 32-37 Rot.-Cab. 

Rice County. 10 5 15 3222-4085 2and 5 42 “48 Rot.-Cab. 

Barton County ) 18 8 21 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 

Central Illinois 209 141 275 84 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 

Lea County ‘ 11 11 8 28 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA 

Kettleman Hills. . 1 1 3 7 8300-8730 3 or 4 40 Rotary 

Wilmington 11 11 13 12 3500-4000 2 and 3 18-20 Rotary 











Field Activities by 


States 


for February, 1941 


STATE Completions Producers Locations Rigs Drilling Wells Production, 1940 
February January February January February January February January February January (In Barrels) 

Arkansas. 10 14 6 6 13 15 ] | 24 23 25,699,000 
California 81 96 72 91 114 82 86 66 152 173 224,029,629 
Colorado 2 ee 2 2 l 36 37 1,369,788 
Illinois. 209 256 141 184 297 383 275 251 S4 82 146,572,938 
Indiana 27 42 17 32 7 8 59 60 4,946,384 
Kansas... 147 158 114 116 186 170 32 27 212 187 65,602 452 
Kentucky. . 23 24 7 11 : 10 11 92 94 5,282,335 
Louisiana 114 120 S4 83 149 143 34 28 232 202 103,738,728 
Michigan 66 57 28 26 76 77 38 36 143 135 19,768,984 
Mississippi 11 12 9 7 3 4 24 23 4,313,159 
Montana... 14 20 12 19 3 3 67 69 6,663 ,872 
Nebraska 6 15 2 6 11 6 3 4 23 7 267 553 
New Mexico 21 3 17 27 38 32 16 14 116 101 38,893,898 
New York 52* 51* 52* 1 * 10 11 64 62 4,240,441 
Ohio 110 121 84 87 ‘ 44 47 161 167 3,132,280 
Oklahoma 121 208 87 138 186 169 43 34 263 209 152,516,049 
Pennsylvania 158* 146* 150* 137* 17,987,217 
Texas.. 700 704 533 543 1062 614 404 314 1227 957 490,101,261 
West Vi irginic a 49 44 36 37 20 21 160 164 3,586,653 
Wyoming 5 33 5 8 9 10 63 65 25,863,538 

Total 1926 2134 1458 1609 2132 1691 1040 891 3202 2837 1 344,576,159 
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*Includes water-intake and pressure wells. 
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‘AMERICANS’ 


American Heavy Duty Roller Bearings have 
ALWAYS been used in the Crown and Travel- 
ing Blocks of the International Derrick and 
Equipment Company. They have performed bril- 
liantly in these applications in oil fields through- 
out the world! Because “AMERICANS” are 
engineered to give unfaltering service where the 
drilling is deepest and the going toughest, no 
other bearings for radial loads have ever been 
used by this progressive equipment manufac- 
turer. Again “AMERICANS” have been made 
standard—for the new Ideco Giant Crown and 
Traveling Blocks! 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH PENNSYLVANIA 
Pacific Coast Office: 
1718 S. Flower Street, Los Angeles, California 
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A typical American Super Heavy 
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Duty Roller Bearing—the wise 
choice of IDECO and other oil 


field equipment manufacturers. 


ro 


The new IDECO GIANT Traveling 
Block —'"'American" equipped for 


super-heavy duty. 






AMERICAN Roller Bearings contribute to the 
success of these GIANT Crown Blocks manu- 


factured by IDECO. 
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HEAVY-DUTY ROLLER BEARINGS 
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MAJOR [ive Line ACTIVITIES 


HE GEORGIA house has defeated a bill that would give 
E prere companies authority to condemn property for 
rights-of-way. The vote, which was 107 to 83, followed days 
of debate with friends of the railroad leading the opposition. 
Proponents of the bill banked heavily on the recent statement 
of President Roosevelt that pipe lines should be considered in 
the category of national defense construction and that pe- 
troleum transportation facilities in the southeast might prove 
inadequate in an emergency. 

The measure was an outgrowth of efforts by the South- 
eastern Pipe Line Company, controlled by Gulf Refining 
Company and Pure Oil Company, to complete a gasoline line 
from Port St. Joe, Florida, across Georgia to Chattanooga, 
Tennessee. Most of the line has been laid for more than a 
year, but has not been tied-in at several points due to in- 
ability to obtain the necessary rights-of-way. 

Also likely to be affected by the defeat of the bill is the 
Plantation Pipe Line Company’s planned line to run from 
Baton Rouge, Louisiana, to Norfolk, Virginia. 


ad 


Glenn McCarthy has a contract to supply gas for Dow 
Chemical Company’s new plant at Freeport, Texas, and has 
started ditching for the 20-mile pipe line necessary for trans- 
portation from Angleton field. Hamman Exploration Com- 
pany is already supplying part of the needs of the plant 
through a pipe line from their Hamman field, south of Bay 
City. 

~ 

The Kentucky and West Virginia Gas Company of Ash- 
land, Kentucky, has approved plans for construction of a 
200-mile natural gas pipe line from Floyd County, eastern 
Kentucky, to northern West Virginia. The new line will link 
gas interests now serving the Pittsburgh, Pennsylvania, area. 

. 

The Federal Power Commission has entered an order di- 
recting that the public hearing, adjourned last September 27, 
on the application of the Tennessee Gas and Transmission 
Company for a certificate of public convenience and neces- 
sity for construction and operation of a natural gas pipe line 
from North Louisiana to serve areas in Tennessee and North 
Carolina, be resumed on April 8. 

Curtis B. Dall, president of the company proposing to con- 
struct and operate the line, which would cost approximately 
$20,000,000, has notified the commission, in accordance with 
the agreement made when the hearing was adjourned, that 
the company now is prepared to prosecute its application by 
the offering of further testimony and additional exhibits. 


& 


M. E. Florence of Dallas, Texas, and Fred Brown of Dallas 
and Kilgore, have acquired from The Texas Pipe Line Com- 
pany that company’s pipe line from the Smackover field, 
Arkansas, to Shreveport, Louisiana. The line is 82 miles in 
length and is of 1034-in. pipe. The purchase price was not 
announced, but the line is said to have cost $1,000,000 to lay 
15 years ago. 

The line extends through Cotton Valley, Louisiana, and 
the new owners are now negotiating for its resale to other in- 
terests for use in transporting gas from the Cotton Valley 
field. 

a 


The B. and M. Construction Corporation of Oklahoma 
City, Oklahoma, has been awarded the contract to construct 
a 140-mile, 14-in. gas line for the Southern Natural Gas Com- 
pany of Birmingham, Alabama. The line is from Logansport, 


20 


Louisiana, to Perryville, Louisiana. Ford, Bacon and Davis 
Engineering Corporation will act as supervising engineers, 
Orders for the line pipe were placed with National Tube 
Company and Republic Steel Corporation. 
a 

Natural Gas Pipeline Company of America has awarded 
contracts to W. A. Bechtel Company and C. S. Foreman 
Company for loops totaling 219 miles of 26-in. on its main 
line from the Panhandle area to Chicago and other northern 
points. Bechtel received a contract to lay 121 miles from a 
point near Borger, Texas, into Kansas. Foreman was given 
a contract for 98 miles from Wilson, Kansas. 

ad 

Two projects representing the laying of a total of 124 
miles of pipe line are under way in the South Texas area. 
Magnolia Pipe Line Company and Magnolia Petroleum Com- 
pany ‘are laying lines from the La Gloria field, Jim Wells 
County, to Corpus Christi, a distance of 62 miles. Magnolia 
Petroleum Company’s line is of 6-in. pipe and will be used 
te transport gasoline and other refined products from the 
cycling plant of the La Gloria Corporation. Paralleling this 
line, Magnolia Pipe Line Company is laying a crude oil line, 
which will consist of 7 miles of 8-in. near Corpus Christi, 
6-in. from Corpus Christi to the Seligson Ranch, and 12 
miles of 4-in. from the last point to La Gloria. Williams 
Brothers Corporation was awarded contracts for construction 
of the two lines, except for the 12 miles of 4-in. between La 
Gloria field and Seligson Ranch. 

The projects are expected to be completed by April 15. 


; 


Republic Natural Gas Company is constructing 21! miles 
of pipe line in the Guymon area, Texas County, Oklahoma, 
to connect properties recently purchased. Republic Natural 
Gas Company has acquired the Wiggins gas wells in Sections 
1 and 2, Township 2, Range 14, about 1 mile southwest of 
Guymon, which have been shut-in since they were drilled in 
1938. The wells have been owned by A. J. Hardendorf. 

» 

Wabash Pipe Line Company is laying a 9'4-mile, 4-in. oil 
pipe line from Calvin to Centerville, White County, Illinois. 
At the latter point the oil will be delivered to the Illinois 
Pipe Line Company’s system for transportation eastward. 
Williams Brothers Corporation has been awarded the contract. 
A pumping station will be installed at Calvin. 


- 


Stanolind Pipe Line Company has awarded a contract to 
B. and M. Construction Company to lay approximately 74 
miles of pipe line, consisting of 31 miles of 8-in. and 9 miles 
of 12-in., between Rogers Junction and Fox Junction in 
North Texas and southern Oklahoma, and 26 miles of 8-in. 
and 8 miles of 12-in. between County Line Junction and 
the South Canadian River, southern Oklahoma. The lines 
will be laid as a part of Stanolind’s program for filling-in 
between loops of its trunk-line system. The complete pro- 
gram includes the looping of the main line from a point near 
Nocona station, North Texas, to Whiting, Indiana. Contracts 
for the rest of the work will be let at a later date. When the 
entire program is finished Stanolind will have three complete 
lines for transporting three grades of crude oil from Texas. 

* 


Shell Oil Company, Inc., will lay a 90-mile, 10-in. oil pipe 
line from the Ventura Avenue field, California, to the Los 
Angeles Harbor district. Completion of the line is expected 


by July 1. 
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The Use of Sand in Oil-Well Cement 


x Sand-cement slurries useful in deflecting tools 
in sidetracking operations—Thickening time is 
one of critical factors to watch 


by Wallace Al = 


Pacific Coast and Foreign Editor 








een HAS been added to cement 
slurry for specific purposes in 
many cement jobs done in wells in 
various fields of California. Most of 
these jobs have been the placing of 
plugs for sidetracking, hole straighten- 
ing, or similar operations; relatively 
few sand-cement mixtures have been 
used in cementing surface strings. One 
company in the San Joaquin Valley has 
been contemplating the use of sand 
with cement for long water strings but 
to date has not yet tried it. 

In considering the use of a sand-ce- 
ment for casing jobs there are definite 
characteristics of the mixture that 
must be given careful study although 
there are possible features that might 
make it desirable under certain condi- 
tions. 

The sand-cement is not strictly a 
mortar in the sense that cement mor- 
tars are used for general construction 
purposes as the main ingredient is the 
cement and the amount of sand added 
to the slurry will usually be consider- 


ably less than half (by weight) of the 
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Sand and cement are dumped into 
hopper alternately 
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cement used. Moreover, the mixture 
must be in a pumpable or liquid state 
with the sand grains held in suspension. 
The matter of suspension governs not 
only the amount of sand that can be 


194] 


added but also the volume of water 
used for mixing. 

By experience it has been found that 
the most satisfactory sand-cement mix- 
ture is approximately a quantity of 











sand equal to one-third the amount of 
cement by weight. This ratio is given 
as 3314 percent and is interpreted in 
the same manner as a water-cement ra- 
tio; 100 percent of sand thus means 
a mix of half sand and half cement by 
weight. 

It is obvious that the addition of 
sand requires more water for the mix 
than does a neat cement to obtain com- 
parable consistency. Although dry sand 
is desirable there may be times when 
the sand is wet when mixed and the 
amount of saturated water in the sand 
must be taken into consideration in de- 
termining the quantity of water to use 
in making the slurry. If too much 
water is added to the slurry there is a 
tendency for the sand to settle out and 
the importance of keeping the sand 
grains in suspension until the cement 
begins to set is evident. 

The best sand for making sand-ce- 
ment consists of quartz grains that will 
pass through a minus 20 plus 30 screen. 
This corresponds roughly to a washed 
plaster sand. The sand must be thor- 
oughly mixed with the cement. Most 
of the successful jobs in California 


have been done with the sand and ce- 
ment placed alternately in a hopper 
such as that shown in an accompany- 
ing photograph. A screw propels this 
mix through the conveyor pipe and the 
sand and cement become rather well- 
mixed before entering the mixer and 
before the water is added. 

The sand-cement mixture when set- 
up is harder to drill than neat cement 
and this is the principal advantage in 
using it for plugs in sidetracking and 
hole-straightening operations. Plugs 
placed for this purpose thus help pre- 
vent the bit from entering the old hole. 
In many cases where a sand-cement 
plug is used for straightening a crooked 
hole it is not necessary to use a whip- 
stock. By using a relatively small 
amount of weight, the bit will drill off 
the plug and start a new hole away 
from the direction of previous devia- 
tion. 


Thickening Rate 


The thickening rate of sand-cement 
is probably a more important factor 
than that of neat cement as the set- 
tling-out of the sand must be pre- 





vented. In determining the thickening 
rate of slurries to which sand had been 
added, however, the conventional con- 
sistometer or “ice cream freezer’ me- 
thod of testing cannot be used be- 
cause the clearance between the blades 
and the cylinder of the instrument is 
insufficient to pass the sand grains. Be- 
cause of this, the tests shown in Fig. 1 
were made with a Marsh Funnel having 
a 7/16-in. orifice to measure the vis- 
cosity of the slurry as it thickened in 
reaching its initial set. The increase in 
viscosity of the slurry is a direct meas- 
ure of the thickening rate and although 
no factor was determined for conver- 
sion of the readings to those of the 
consistometer, the relative thickening 
rate of different mixes is evident and 
can be compared to that of neat ce- 
ment tested in the same manner and 
shown by curve 4 in Fig. 1. 

For each test the slurry was mixed 
and allowed to stand 5 minutes after 
which it was agitated for one minute 
and the viscosity determination im- 
mediately taken. The “1500 cc. in and 
1500 cc. out’? method was followed, 
recording the time in seconds required 


DDD LPP PPP PPP PPP 


Fig. 1. Thickening rate of sand-cement slurries. 


(The percentage of sand indicated is bosed on the weight of cement, j.e., 50 percent sand means 50 Ib. of sand per 100 /b. of cement) 
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for this amount of slurry to pass Curve No. S/urry Sand 
through the funnel. The test was then 6000 7 A 2 / 
repeated at 20-min. intervals by allow- 2 40 % 25% 
ing the slurry to remain quiescent for 3 oF “” 
19 min. and then agitated for one min- Ss 50 % 25% Prk 
ute before making the viscosity deter- 50 nd 50 % 50 % 
mination. The tests were run at labora- Made with\"oi/ well "| cement “wa 
tory-room temperature. 
These tests were made with con- y 
struction cement and it is recommend- —_ "al 
ed that this type of Portland cement 4000 —_— — 


be used under most conditions when 
sand is to be added to the slurry. Such 
cement gives a more rapid set and thus 
affords greater assurance that the sand 
grains will not settle out before the ce- 
ment begins to harden. Accelerators 
such as calcium chloride are sometimes 
used. Where conditions make it desir- 
able to use an oil well-type cement, 
particularly for setting in the presence 
of sulphate water, a type should be se- 
lected that will give as rapid a set as 
possible after such conditions of depth, 
time, factor of safety, and other spe- 
cific circumstances are fully con- 
sidered. Plugs to depths as great as 10,- 
000 ft. have already been placed and 
although no casing strings of any great 
length have been cemented with sand- 
cement, careful attention to the thick- 
ening rate should be given if a sand- 
cement is contemplated for this pur- 
pose. 

Considering the curves given in Fig. 
1 it would appear that for any particu- 
lar slurry the addition of sand speeds- 
up the thickening rate over that of a 
neat slurry of the same water-cement 
ratio. This is probably caused by the 
surface of the sand grains becoming 
“wet” with some of the water in the 
slurry and thereby decreasing the ac- 
tual water-cement ratio. The amount 
of decrease in the water-cement ratio 
is influenced, however, not only by the 
volume of sand added but also by the 
size of the grains as the finer the grains 
the greater is the specific -area to be 
wetted. 

The definite effects of different sand 
volumes on the thickening time are in- 
dicated by curves 2, 3, and 5. A 53 
percent slurry was used for all these 
and to this consistency of slurry was 
added 50 percent, 33 percent, and 12 
percent of sand, respectively. As the 
sand content decreased, the thickening 
time increased, the thickening rate be- 
coming slower. 

The effects of different water-cement 
ratios with the same volume of sand 
are shown by curves 1 and 3. Both 
were made by adding 33 percent sand 
to the slurries but curve 3, based on a 
53 percent slurry, indicates a longer 
thickening time (decreased thickening 
rate) than curve 1 based on a 47 per- 
cent slurry. 


It appears, therefore, that the thick- 
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Fig. 2. Compressive strengths of sand-cement slurries 


(The percentage of sand indicated is based on the weight of cement, i.e., 50 percent 
sand means 50 Ib. of sand per 100 Ib. of cement) 
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ening rate for sand-cement slurries can 
be governed within limits by the 
water-cement ratio of the slurry to 
which the sand is added. Yet care must 
be exercised in slurry dilution with 
water to avoid making the slurry too 
thin to maintain the sand in complete 
suspension during the entire period of 
time elapsing before the slurry reaches 
its initial set. 

In the tests shown graphically in 
Fig. 1 no settling of the sand grains 
could be detected. Although several 
hours were required to determine the 
definite thickening times shown by the 
curves, it must be remembered that 
the slurry was agitated at 20-minute 
intervals to breakdown any gel or crys- 
tal structure formed. The same slurries 
would probably thicken more rapidly 
if they remained quiescent. The tests 
were discontinued when the slurry vis- 
cosity was such than an accurate flow 
measurement was impossible although 
the slurries were still easily pumpable 
at that point. 


Compressive Strengths 


Although the addition of sand to a 
cement slurry will materially increase 
the hardness of the set cement, the 
tests shown graphically in Fig. 2 indi- 
cate that the sand will decrease the 
compressive strength of the cement. 
Sand will also cause tensile strengths to 
decrease in approximately the same ra- 
tio as the compressive strengths. Al- 
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though the strengths of the sand-ce- 
ments are less than those of cement 
made with neat slurries, the strengths 
of sand-cements are probably fully ad- 
equate for oil-well purposes. 

The decrease in strength caused by 
an increase in sand content is less in 
those slurries containing higher water- 
cement ratios and this is probably due 
to the fact that the greater amount of 
water not only takes care of the ““wet- 
ting” of the sand grains but also allows 
a more complete hydration of the ce- 
ment, a factor necessary for strength. 
The strength of the sand-cement can 
thus be somewhat governed by control 
of the water content of the slurry to 
which the sand is added. 


Porosity 


To obtain some indication as to the 
relative porosity of sand-cement and 
neat cement, laboratory tests shown 
graphically in Fig. 3 were made to 
measure the amount of water absorbed 
by samples of both types of cement. 
The tests were made with samples 
using a 47 percent water-cement ratio 
slurry and the sand-cement probably 
did not contain sufficient water to al- 
low for “wetting” the sand grains or 
for complete hydration of the cement. 
A higher water content should give a 
denser crystal structure and thus pro- 
vide a sand-cement of less porosity. The 
tests, however, confirmed the expecta- 
tion that sand-cement is more porous 
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than the extremely dense neat cement 
made with the most effective water- 
cement ratio from a density stand- 
point, 

The high porosity is not a matter for 
consideration in setting plugs for side- 
tracking or hole-straightening opera- 
tions. In considering use behind casing 
for a water shut-off, however, it is im- 
portant. Should circumstances be such 
that it is desirable to use a sand-cement 
behind the pipe and at the same time 
have a dense, impermeable plug or an- 
chor around the shoe, the last portion 
of the job can be done with neat ce- 
ment in order to provide an impervious 
encasement to shut off any water from 
above. 


Abrasion 


The abrasive action of the sand con- 
tained in sand-cement appears to be 
negligible on both surface and sub-sur- 
face equipment. It is actually less in- 
jurious to pumps than the mud used to 
follow the cement in the days before 
the general use of the shaker screen al- 
though the improved metallurgy em- 
ployed in the construction of modern 
pumps probably has an influence on the 


longer life of liners and other parts in 
present-day operations. 


The effect on surface equipment has 
been determined by direct observation 
but that on float shoes and collars can 
only be obtained by tests, both because 
it is impossible to examine the shoes in 
the hole after the job is completed and 
because there have been so few casing 
strings cemented with sand-cement. A 
test was made, therefore, on a 7-in. 
cement float shoe constructed with a 
concrete plug in which is a bakelite 
back-pressure valve chamber with 
bakelite ball valve and rubber auxiliary 
ball seat. 

The test was conducted with this 
float shoe by discharging through it 
cement made by adding 35 percent of 
20-mesh sand to a 52 percent slurry. 
The rate of discharge was 16 cu. ft. or 
120 gal. per min. and the length of the 
test was 52 minutes. The shoe was then 
examined and found to be in perfect 
condition with no indication of the 
sand-cement abrading or damaging any 
part of the valve mechanism. The only 
damage was the abrasion of the paint 
around the inlet port or through the 
guide at the upper end. Although the 
rate of discharge was not as great as 
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Fig. 3. Porosity of sand-cement 

































































7 
/ 
Sand. Cement Sample 
6 
BN 
V5 
S 2 
. JSand- Cement Sample 
¢ 
4 
g 
. 
© 
“a 3 
G 
~ 
athens 
< 2 
D Neat Cement Sample 3 
N Neat Cement Sample 4 
/ 1 
FromTests\ Made by 
Pacitic Cementing C. 
/ 2 3 4 > 6 7 
Time in Hours 


26 


may frequently be used in cement jobs, 
particularly at great depths, it is be- 
lieved that a much higher sand content 
than the 35 percent used and a faster 
rate of discharge will have no more ef- 
fect than that shown by a test using 
mud from the Wilmington field. This 
mud contained the normal amount of 
sand present before going over the 
shaker screen and was circulated 
through the float shoe for one hour and 
25 minutes. The rate of discharge at- 
tained a maximum of 86 cu. ft. per 
min. and fluid velocity through the 
opening in the shoe was approximately 
3490 ft. per min. with a circulating 
pressure of 400 Ib. per sq. in. On in- 
spection after the test this shoe was 
found to show only a little polishing 
on the valve assembly and the concrete 
passageway through the shoe. 

Although the abrasive action of the 
sand in sand-cement has a negligible 
effect on equipment there is a possibil- 
ity that it may aid to some extent in 
removing the mud sheath on the wall 
of the hole behind casing. [t is gen- 
erally accepted that the mud cake has 
a detrimental effect on cement jebs if 
not properly removed and may cften 
be the chief cause of a cement failure. 
The use of a whirler shoe has been 
found to remove the mud at and just 
above the shoe and that mechanical 
scrapers or scratchers will cut the cake 
away over the vertical extent to which 
they are employed. When the cement 
job is to extend a great distance up be- 
hind the casing it is obviously difficult 
to utilize mechanical means ior remov- 
ing the mud; and the cement itself, 
even when spiraled around the pipe to 
provide uniform distribution, does not 
have scouring action sufficient to re- 
move a tenacious mud. Just how much 
scouring action is provided by the sand 
in a sand-cement or how effective it 
may be is not known as no tests have 
been made. 

A feature of sand-cement that is ad- 
vantageous both in setting plugs for 
any purpose and for casing jobs is that 
it has less shrinkage when setting than 
does neat cement. This gives a better 
bond and is a factor when placing 
plugs in open hole on which to set cas- 
ing. The sand-cement has been used for 
this purpose in a number of wells where 
50-ft. plugs have been set. 
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A Functional Analysis of the Engineer's 
Place in the Petroleum Industry 





ly EN Kombo 


HE engineer during recent years 

has taken an important place in 
the oil-producing organization. The in- 
troduction of engineering methods and 
principles into the industry has at times 
been a very difficult and trying task 
for the engineers of the industry. Once 
introduced and proved by practice, 
however, engineering methods and 
principles have become standard prac- 
tice or procedure for the industry. 
With the general acceptance of engi- 
neering in the industry has come the 
problem of determining what an engi- 
neer should or should not do. 

Any discussion of an engineer’s 
duties or responsibilities must consider 
the general organization as well as the 
individual or the job. There is always 
a tendency for the individual to assume 
that the importance of his job or posi- 
tion is dependent on his becoming in- 
volved in a large number of things 
rather than on doing his engineering 
work well. Perhaps part of this trouble 
is a lack of knowledge or appreciation 
by his supervisor or superiors as to just 
what engineering is. The following 
discussion considers the place of the 
engineer in the general organization 
and outlines the detailed duties of the 
engineer. 


General Organization 


Because oil production operations ex- 
tend over large geographical areas, the 
general oil company organization must 
be divisional in nature. That is, the 
area covered by any one company must 
be divided into units of such size that 
each area can be properly supervised. 
These divisions may be built along 
either the line or functional types of 
organization. In the line type of organ- 
ization responsibility rests in the di- 
vision superintendent for all matters 
handled in that division. In this type of 
organization each man is responsible 
only to the man above him. In the 
case of the functional type of organi- 
zation each department in a division 
takes the responsibility for the par- 
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x>+ Depending on size of concern, engineer may be specialist 


or required to know something of each branch of engineer- 


ing endeavor 
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ticular function it performs. This type 
of organization takes full advantage of 
specialization, particularly of techni- 
cally trained personnel. The criticism 
of the functional type of organization 
is that it results frequently in dual 
control of certain phases of operation, 
which in turn leads to internal difficul- 
ties. From a practical aspect some com- 
bination of these two types of organi- 
zation should best fit the requirements 
of a progressive oil-producing unit. 
Figs. 1 and 2 show two typical 
organization charts that outline these 
two forms of organization. Fig. 1 is 
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Associate Professor of Mechanical Engineering, 


essentially the line type of organiza- 
tion. In this case the division super- 
intendent has complete control of all 
matters handled in his area. This would 
include control of geological, per- 
sonnel, warehousing, purchasing, and 
engineering, in addition to the normal 
operating functions. The degree to 
which these matters are broken down 
would, of course, depend entirely on 
the size of the organization. In the 
functional type of organization the 
division superintendent handles only 
the operation problems. Each of the 
specialty groups handles its specialty 
and reports to the central organization 
for instructions, authority, and ap- 
proval of all matters handled. Their 
recommendations will then be passed 
on to the division superintendent to 
be put into effect. 

In the line type organization the 
technical specialists are under the di- 
rect supervision of the district super- 
intendent. He either can or need not 
consult them, as he desires, or if con- 
sulted, their recommendations may be 
ignored. Although he is responsible, of 
course, to the general management for 
proper operations, at the same time full 
benefit may frequently not be taken 
of the abilities of the organization. 


In the staff or functional type or- 
ganization, red tape or differences be- 
tween department heads, for example, 
may cause many difficulties. Actually, 
the performance of either type of 
organization will depend more on 
whether or not the duties, responsibili- 
ties, and authority of the various mem- 
bers of each organization are clearly 
set out, understood and followed, than 
on where the lines on the organization 
chart are drawn. In either type of or- 
ganization it is more important for 
the management to see that close co- 
operation is obtained between the va- 
rious departments and divisions than it 
is to have the organization lines the- 
oretically correct. 

Close codperation within and be- 
tween departments can only be had if 
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Fig. 1. Line type of organization 








there is a clear definition of duties and 
responsibilities of the various depart- 
ments. In setting out duties and re- 
sponsibilities it must be recognized 
that any man in the organization 
should have only one supervisor to 
whom he reports and from whom he 
takes orders. This is one reason why a 
poorly organized line type of organiza- 
tion may operate better than the same 
group under a functional type organi- 
zation. In the former case there is no 
question as to whom is boss. In the 
latter case there may be considerable 
confusion as to whom an individual 
should go for orders. To avoid conflicts 
with this important principle in the 
functional type organization it is nec- 
essary to outline very carefully and 
exactly the nature of the authority. 
This can generally be accomplished by 
giving the functional branches author- 
ity to state the manner in which work 
is to be done. That is, they say: “If 
the work is done it is to be done in 
this manner.” The line authority gives 
authority to start the work and sees 
that it is properly done. For example, 
in the case of shooting a well the engi- 
neer would specify the amount and lo- 
cation of the shot, type bridge to be 
used, etc. His authority ends there. 
The superintendent or his line repre- 
sentative sees that the shot is placed in 
a specified manner and that the work 
is completed as specified. 
Fundamentally, adherence to such a 
plan should result in no difficulties. 
Actually it is not at all easy or simple 
to prepare an organization manual that 
would show the duties and responsibili- 
ties of the various parts of the organi- 
zation. An organization manual is 
actually much more important than 
the organization chart. Without an or- 
ganization manual the chart is only a 
picture representing schematically the 
relative rank of the various individuals. 
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The organization manual, however, 
shows what each individual does and 
will bring out the relative importance 
of various members of the organiza- 
tion. Each member of the organization 
will know who his superior is, what 
his authority is, and how to go about 
getting something done. The use of an 
organization manual should reduce dif- 
ficulties from internal politics, avoid 
encroachment on the authority of 
other departments, and eliminate the 
bypassing of direct supervisors and the 
taking of short cuts in the organization 
with its attendant difficulties that arise 
either through conflicting orders or 
working at cross purposes. 
Engineering Activities 

Before preparing an organization 
manual in which the duties of an en- 
gineering organization are to be de- 
lineated, it is necessary to consider in 
what activities engineers should par- 
ticipate and just what the relationship 
should be between the engineering and 
other departments. Inasmuch as engi- 
neers in practice are frequently as- 





signed to duties that are purely cler- 
ical or operational in character, may 
even be used as errand boy or “nipple 
chaser,” or, on the other hand, may be 
doing work of the highest technical 
nature, it is necessary to distinguish 
the engineering problems. Any outline 
will vary considerably between organ- 
izations and will depend to a great 
extent on the experience, training, and 
abilities of the personnel available. 

The outline given in Table 1 covers 
very generally the activities in which 
a mechanical engineer can contribute 
by virtue of his technical training. 

Eprror’s Note: This article will be continued 
in an early issue of The Petroleum Engineer. 





TABLE | 


Duties of Mechanical Engineer 
Drilling 
Design of casing programs 
Cement recommendations 
Cement specifications 
Temperature surveys 
Well hookups 
Coring practices 
Drilling equipment selection 
Drilling cost analysis 
Water supply development 
Fuel supply development 
Production 
Equipment  selection—(engines, pumping 
units, rig fronts, tubing, powers, gen- 
erating plants, compressors, pumps, etc.) 
Equipment specifications 
rcds—spe- 
replacement. 


Material specifications— (sucker 


cial steels for repairs or 
Tools, etc.) 
Equipment repairs 
Equipment replacement policies 
Equipment application 
Production cost analysis 
Repair cost analysis 
Dynamometer studies 
Fluid-level measurements 
Recycling process 
Operation 
Production practices 
Drilling practices 
Safety practices 
Field operation of equipment 
A. Pumping 
B. Flowing 
Operating expense analysis 
Salt-water disposal 


Inspecti.n of equipment 











Fig. 2. Functional type of organization 
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Oil-Well Water Exclusion Problems 


x+ No general solution or formula will substitute for careful 
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study of individual well conditions in controlling water 
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N ATTEMPT to rationalize a for- 
A mula for the solution of a gen- 
eral problem is effective only so long 
as the general problem remains simple 
and is effective inversely as the prob- 
lem becomes complex. This statement 
is particularly true when applied to 
the problem of controlling water in 
oil wells. 

It is true that oil fields fall into a 
few general types as shown in the 
accompanying figures, but the prob- 
lems that arise from the variations 
from these types and the further com- 
plexities involved when the individual 
wells are considered make it almost 
impossible to consider water problems 
in a general way. Almost every well 
becomes an individual problem. The 
sand thickness, porosity, and perme- 
ability, structural position of the wells, 
and other factors intrude that make 
a general solution of little value. 


For example, the position and shape 
of the curve representing the oil-water 
contact line in Fig. 1, at any given 
time may be expressed as an equation: 

Vta=bK"...... (1) 
where V volume of production 

a = sand thickness 

b = thickness of saturation 

K = constant derived from the 
factors of permeability, 
viscosity, and rate of ex- 
traction 

n — distance from bore, in ft. 

An attempt to apply this formula 
to the oil-water line in Fig. 3 requires 
the consideration of so many addi- 
tional factors such as well spacing, 
depth drilled, structural position, etc., 
that the final result is so complex and 
generally unreliable on account of the 
arbitrary values assigned to the un- 
knowns that it becomes useless. It fol- 
lows that we cannot always say that 
by reducing the rate of production, 
we can always make the curve ap- 
proach a straight horizontal line, which 
is the ultimate objective of all scien- 
tific production methods. 

To attack the water problem in any 
oil well it is first necessary to type the 
field, i.e., is it an anticlinal or strati- 
graphic trap or a combination of both? 
After this is done all the other factors 
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involved must be weighed and evalu- 
ated. 

The rate of production may be de- 
termined by the allowable set for the 
field or if the well is a marginal one 
it may be under the control of the 
operator. The porosity and permeabil- 
ity of the sand are fixed but should 
be known and the permeability both 
vertically and horizontally should be 
determined if possible. The thickness 
of the production horizon and the 
present position of the water line must 
also be considered. The existing ratio 
of oil to water and the advantages to 
be gained by changing the ratio must 
be weighed against other factors such 
as the present investment, the amount 
cf oil still remaining in place, and the 
production methods of the offset op- 
erators. 


Discussion 


Fig. 2 illustrates the simplest form 


of the anticlinal trap. A sand body 
homogeneous in character and uniform 
in thickness is folded into a gentle 
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arch. The oil-water contact is at a 
plane of definite elevation at the time 
of discovery, as shown in the figure. 
Fig. 3 illustrates the same field show- 
ing the position of the oil-water con- 
tact at a time when extraction from 
the field is approximately 60 percent 
complete. At the later date the gas 
cap originally occupying the top of the 
structure has been dissipated. Well no. 
1, the discovery well, has been pro- 
duced at a high rate and water has 
been produced from it. Well no. 2 was 
drilled into water when first com- 
pleted but was plugged-back and pro- 
duced clean oil almost to the present 
because its rate of production was 
restricted. Well no. 3 was drilled 
through the entire sand section but 
began producing water almost at once 
because its owners had determined 
that it would be the only well on 
their property and had produced the 
well at its maximum to obtain the 
greatest immediate recovery to enable 
them to retire their investment. Well 
no. 4 was only drilled into the top of 
the sand and although it was produced 
at full rate to offset the production 
from no. 3 it continued to produce 
clean oil. 

The problem thus set up is to de- 
termine what methods should be fol- 
lowed to produce the greatest volume 
of clean oil at the minimum expense 
consistent with investment and other 
costs that must be met from revenue. 


Reduction of the production rate 
in well no. 3 would not solve the 
problem of handling large quantities 
of water in this well as the resultant 
flattening of the oil-water contact 
would only benefit well no. 4, owned 
by a different operator. The remedy in 
this case would be to cement-off the 
lower portion of the sand either by 
putting in a bottom plug or by setting 
a liner through the entire sand por- 
tion and perforating in the upper por- 
tion of the sand. Production could 
then be continued at the maximum 
rate until the extraction was com- 
plete without handling excessive quan- 
tities of water. 

This solution would not be applica- 
ble to well no. 4 and if followed in 
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this well the benefit derived would 
not be commensurate with the effort 
and cost expended by the operator. 
The answer in this case would be to 
lower the rate of production to a point 
that would be consistent with the eco- 
nomics involved, thereby flattening the 
cil-water contact and extending the 
length of time during which’ clean 
oil could be produced from the well. 

The same would hold true for well 
no. 1, but the possibility of plugging- 
back should be weighed: setting up 
the cost of the plug-back work against 
the benefits to be derived from a 
smaller production rate to obtain clean 
oil. 

Thus it is seen that in its simplest 
form the problem of combating and 
handling water in an oil well becomes 
cemplex when the individual wells 
are considered. It is true that as fields 
are unitized and private ownerships 
and problems are subordinated that the 
problem is simplified but there must 
still be distinctions made when indi- 
vidual wells are considered. 

Figs. 4, 5, and 6 illustrate the sim- 
plest type of stratigraphic trap in vari- 
ous stages of the life of the field. 
Three wells are shown to keep the 
illustration in its simplest form. Well 
no. 11 is an edge well that showed 
water soon after completion; no. 12 
is an inside well in which the full 
sand section is saturated. Well no. 13 
is the highest well on the structure 
and therefore the well that will be 
the last to show water. 

If well no. 11 had been drilled 
through the entire sand section, some 
relief would have been afforded by 
plugging-back; however, as it was not 
drilled too far into the sand there 
seems to be little that can be done to 
relieve the condition even under uni- 
fied ownership. The amount of oil 
recoverable is limited and to obtain it 
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Fig. 1. Illustration of water coning 
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from this well it will be necessary to 
produce some water with it. It is true 
that in some instances, the oil-water 
ratio can be increased by lowering the 
rate of production but it is also true 
that if this is done and well no. 12 is 
not correspondingly reduced the lat- 
ter well will benefit in greater ulti- 
mate recovery. If the wells are con- 
trolled by common ownership this 
may be an advantage as it can be 
readily demonstrated that if the cost 
of producing a large volume of water 
from well no. 11 can be saved with- 
out decreasing the total ultimate re- 
covery from the two wells this plan 
would have an advantage. The same 
problem will arise when the water line 
reaches well no. 12 and the cost of 
producing water from this well must 
e weighed against the loss of ulti- 
mate recovery and the advantages of 
pumping clean oil from no. 13. 

Figs. 7 and 8 illustrate an oil field 
condition that is more nearly typical 
and is the most commonly found con- 
dition. In this series of illustrations 
the sand is represented as having 
breaks, shown as shale lenses, but the 
effect produced would be the same if 






they were vertical variations in the 
permeability of a continuous sand 
body. 

The wells are numbered in the order 
in which they were drilled. Fig. 8 
shows the condition that might exist 
when the field enters its latter pro- 
ductive stage. Water encroachment is 
fairly well advanced and the extrac- 
tion of oil is approximately 50 percent 
completed. 

There are, as shown, variations in 
the position of the water line through 
the field, dependent upon the rate of 
extraction from the various wells, the 
point in the sand body at which drill- 
ing was stopped, and the effect of the 
breaks in the sand. 

Wells 23, 24, and 26 are drilled 
too far into the sand and plugging- 
back as indicated is the proper solu- 
tion. Other wells such as 22 and 25 
would not be benefited by plugging- 
back but some improvement in the 
oil-water ratio could be obtained by 
decreasing the rate of production. 
Wells 24, 26, and 27 are edge wells 
to begin with and the only way in 
which they can be made to pay out 
is to produce water with the oil in 
place in their respective drainage areas. 
The factors of permeability and for- 
mation pressures, offset wells, and 
other considerations combine to dictate 
the volumes of water that should be 
produced to obtain the maximum eco- 
nomic efficiency. 

Modern completion methods and the 
application of knowledge gained in 
the past are overcoming many of the 
problems that must be dealt with in 
old fields. The present practice of 
setting casing through the entire pro- 
ducing horizon and then perforating 
selectively permits operators to select 
the producing horizon at a much lower 
cost and with much greater efficiency 
than is now possible in the older fields. 








Fig. 2. Typical anticlinal type of structure showing 
original positions of gas, oil, and water in the structure 
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Fig. 3. Same field as Fig. 2 showing change of oil-water 
contact resulting from the extraction of oil and gas 
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Fig. 4 
Typical stratigraphic trap showing original position of oil-water contact and its change as extraction of oil proceeds 








Fig. 5 


Fig. 6 








For example let us suppose that well 
no. 21 in Figs. 7 and 8 had been 
originally completed with casing set 
through the entire sand section. Core 
information and tests would indicate 
that upon completion there should be 
two sets of perforations; one set just 
below the shale break and the second 
probably midway between the shale 
and the top of the upper portion of 
the sand section. This would keep the 
gas-oil ratio down and minimize the 
encroachment of water. If this well 
was produced through these perfora- 
tions at a rate that would retard 
water coning, this well would pro- 
duce (probably flow) pipe-line oil for 
most of its life. Should water enter 
the lower zone as indicated in Fig. 8 
it would be a simple matter to plug 
the lower perforations and continue 
production from the zone above the 
break. In the final period of extrac- 
tion the upper set of perforations 
could be plugged and the final extrac- 
tion completed through new perfora- 
tions at the top of the sand section. 
This method is now becoming stand- 


ard and will in the future influence 
the economics of oil production. That 
is, as the older fields are abandoned 
we will continue to produce smaller 
volumes of water. 

Another phase of the problem is 
being opened-up by the realization 
that in many fields oil is now being 
produced in excess of the amounts that 
careful calculation would indicate 
might have originally been in place 
within what has been regarded as the 
productive area. This condition sug- 
gests the theory that the production 
of water from an old field is bringing 
into the field oil from the area outside 
the original saturated area. It is not 
dificult to imagine that outside any 
field there are small concentrations of 
oil in a partly static condition that 
could be moved into the trap along 
with the movement of water through 
the productive zone. There are now 
known examples of this condition 
where oil production is definitely de- 
pendent on the production of large 
quantities of water. Attempts to re- 
duce water production necessarily 


shut-off or retard the production of 
oil and we see in a few fields, after 
years of declining production, that 
instead of the decline continuing at 
the rate it has followed, the curve flat- 
tens and then may show a slight in- 
crease. 

This condition seems to develop 
only where there are a large number 
of wells producing water or where a 
high permeability factor allows the 
bottom-hole pressure to approximate 
atmosphere. This seems to conform 
to the theory set out above that move- 
ment of water outside the producing 
area is influencing the migration of 
oil into the structure. 

In conclusion, attention is directed 
to the fact that there are no empirical 
rules or methods that can be applied 
indiscriminately to all wells; that oil 
wells even though they fall into a 
few general types usually present 
problems that require individual treat- 
ment after a careful study of the 
conditions existing in the well and 
other conditions outside the well that 
influence its production. 








Anticlinal type structure with sand body broken by shale lenses and their effect on the oil-water contact as the 


production of oil proceeds 


Fig. 7 
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Calculating Supercompressibility Factors 


x4 Method of determining deviation from Boyle's Law for gas 


in Grapeland field, Texas 





INCE the beginning of high-pres- 
S sure cycling operations in gas- 
distillate fields, field men and engineers 
have experienced considerable difficulty 
in making corrections for deviation 
from Boyle’s law, especially in the gas- 
measurement department. There is no 
simple formula for making this cor- 
rection as the deviation is governed by 
several variables and for this reason, 
the correction must be made for a 
specific gas under all variations in op- 
erating conditions that may be encoun- 
tered. 

In earlier issues of The Petroleum 
Engineer’, Brown and Holcomb set 
forth a method of calculating the de- 
viation factor for a gas at any given 
temperature and pressure when no 
more than an analysis of the gas is 
known. As an average analysis of the 
gas from any field is nearly always 
available, this is one of the simplest 
and most practicable methods of de- 
termining the deviation factor for any 
given condition. Based on this method, 
a series of curves may be plotted cov- 
ering the range of plant operations 
from which the deviation factor may 
be read directly. This article deals with 
the application of this method to the 
gas in the Grapeland field, Houston 
County, Texas. 

The first step in determining the 
deviation factor is to calculate the 
pseudo-critical temperature and pres- 
sure of the gas. In order to do this, it 
is essential to know the mol percent, 
the critical temperature, and critical 
pressure of each component in the gas. 
These data are usually available. To 
calculate the pseudo-critical tempera- 
ture, simply multiply the mol fraction 





1«<Compressibility of Gases’? by George Granger Brown 
and Dysart E. Holcomb, The Petroleum Engineer, Jan- 
uary to April, 1940 (inclusive). 
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ROY L. COCHRAN 


attended Texas A. and M. College from 1925- 
29 and was graduated with a B.S. degree in 
chemical engineering — After graduation, he 
worked for several companies for short periods 
of time until 1933—Most of this work was in 
gasoline departments—In 1933 was employed 
by the Lisbon Gasoline Company in its East 
Texas gasoline plant—Stayed with that com- 
pany until 1935—After leaving the Lisbon, was 
employed by the Ohio Oil Company in the 
construction department — Most of his work 
with Ohio was confined to the construction of 
pumping units and multiple powers—Iin 1937, 
joined the staff of the Railroad Commission of 
Texas in the Oil and Gas Division, where he 
has since remained—Since being with the 
Commission, he has had charge of natural 
gasoline and cycling plant operations in Dis- 
tricts 5 and 6, which include Rodessa, East 
Texas, Chapel Hill, Grapeland, Long Lake, 
Cayuga, Van and other fields. 


of each component by its respective 
critical temperature and add the prod- 
ucts of the resulting calculations. To 
calculate the pseudo-critical pressure, 
substitute the critical pressure for crit- 
ical temperature and repeat the process. 

Table 1 gives the analysis in mol 
percent of the wet gas in the Grape- 
land field, together with the critical 
temperatures and pressures of each 
component. Table 2 shows the calcula- 
tion of the pseudo-critical temperature 
and Table 3 shows the calculation of 
the pseudo-critical pressure. 

In the articles mentioned, a set of 
curves was included showing the com- 
pressibility or deviation factor as a 
function of the pseudo-critical tem- 
perature and pressure. This graph is 
reproduced here as Fig. 1. 

In Fig. 1, Tp is the ratio of the abso- 
lute working temperature to the 
pseudo-critical temperature under any 
set of conditions and Px is the ratio of 
the corresponding absolute pressure to 
the pseudo-critical pressure. Z is the 
deviation or compressibility correction 
factor for use in the ideal gas formula, 
PV = ZNRT and was determined ex- 
perimentally for plotting the above 
curves. 

In field practice the major problem 
in which deviation is encountered to 
such an extent as to cause appreciable 
errors is in the calculation of gas vol- 
umes through orifice meters. The basic 
formula for calculating the volume 
through an orifice meter is: 


jena 

_ | hP 

Q .; 7 
where: 








TABLE | 
Analysis of gas in Grapeland field, Texas 

Critical Critical 

ieee Mol percent tem perature pressure 
Methane 81.54 344 673 
Ethane 7.84 549 712 
Propane 4.49 666 617 
Isobutane 0.71 732 544 
n-Butane 1.73 766 551 
Pentane ’ 1.14 846 485 
Hexane plus 2.54 914 435 
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LARKIN PACKER CO., INC, 


St. Louis, Mo. 
WAREHOUSES: Houston, Corpus Christi, 
Odessa, Shreveport, Tulsa, Great Bend, Salem. 
EXPORT: 74 Trinity Place, New York City 























Q = standard cu. ft. gas per hr. 
C =the orifice coefficient cor- 
rected for pressure, tempera- 
ture, and gravity 
h = the differential pressure across 
orifice in inches of water 
P = absolute line pressure, Ib. 
per sq. in. 
Z = deviation factor 
As the conditions of pressure, tem- 
perature, and volume through an ori- 
fice are very seldom constant from day 
to day, the value of Z is also changing 
and must be calculated for each indi- 
vidual calculation of the gas volume. 
Z has always been considered unity in 
general practice until the beginning of 
high-pressure cycling and repressuring 
operations, inasmuch as most gas meas- 
urement was made at comparatively 
low pressures at which the deviation 











TABLE 2 
Calculation of pseudo-critical temperature 
—— Critical Absolute 
Com ponent : f; — Zan tem perature, pseudo-critical 
abies °R. tem perature 
Methane 0.8154 344 280.5 
Ethane 0.0784 549 43.0 
Propane 0.0449 666 29.9 
Isobutane 0.0071 732 5.2 
n-Butane 0.0173 766 13.3 
Pentane 0.0114 846 9.6 
Hexane plus 0.0254 914 23.2 
Overall pseudo-critical temperature = 404.7 





was within the accuracy range of the 
meter. To calculate Z each time a meter 
calculation is made would be cumber- 
some in plant operations but curves 
may be plotted so that the deviation 
factor and also the meter correction 
factor may be read directly for any 
given condition within the range of 





plant operations. The meter correction 
factor may be applied directly to the 
coefhcient in the same manner as a 
temperature or gravity correction 
factor. 

These curves (Fig. 2) are plotted 
with Z as a function of pressure at 
constant temperatures. A_ separate 
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Fig. 1. Compressibility factors for natural gases 


(After George Granger Brown) 
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TO REDUCE EXPENSE OF CATHODIC PROTECTION FOR 
PIPE LINES, TANKS, AND OTHER Ne CONSTRUCTION 








USE NATIONAL 


TRADE-MARK 


CARBON 





: , . i a 
RAPHITE™ | 
oc @ Maintenance and replacement 


expense is reduced to a minimum 
by the use of Carbon or Graphite 
Ground Anodes. This fact much 
more than offsets any difference in 


initial cost of anode materials. 
Cathodic protection with scrap 


metal is not an economy. 


The 4 inch by 80 inch anode weighs a little more than 60 Carbon and Graphite Ground 
pounds. One man can handle it easily, It provides cathod- Anodes are much more resistant to 
i¢ protection equivalent to many times its weight in destruction by electrolysis than 
scrap iron. metallic ground beds. In some soils 
there is practically no measurable 
3 GRADES —CARBON, GRAPHITE AND SPECIAL TREATED GRAPHITE consumption of carbon or graphite 
( 2 in. diameter by 80 in. long anodes. They are also immune to 
SOR . £ta Gee by 80 in. long local corrosion from the presence 
6 in. diameter by 80 in. long of salt water or other soil condi- 
tions which are very destructive to 

metals. 


ARE ESPECIALLY ADVANTAGEOUS 
ee ANU OES Fo nn, ce cust Water IT ISN'T THE FIRST COST 
—IT'S THE UPKEEP 


National Carbon Company, Ine. 


Cleveland, Ohio. NAME 

Gentlemen: Please send me Bul- 

letin M-8500 giving full informa- = F!RM 

tion on “National” Carbon and 

Graphite Ground Anodes. a ee ee STATE 


PE 


Carbon Sales Division: Cleveland, Ohio 


NATIONAL CARBON COMPANY, INC. SENERAL OFFICES 


30 East 42nd Street, New York, N. Y. 
Unit of Union Carbide and Carbon Corporation : ‘ 
BRANCH SALES OFFICES 
UCC) New York, Pittsburgh, Chicago, St. Louis, San Francisco 
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TABLE 3 
Calculation of pseudo-critical pressure 
Critical 
rs wane Absolute 
Component Mol en ser apne pseudo-critical 
(fraction) Ib. per sq. 
. pressure 
, in. abs. 
Methane 0.8154 x 673 548.8 
Ethane 0.0784 x 712 55.8 
Propane 0.0449 x 617 a Be | 
Isobutane 0.0071 x 544 3.9 
n-Butane 0.0173 x 551 9.5 
Pentane 0.0114 x 485 5.5 
Hexane plus 0.0254 4 435 11.0 
Overall pseudo-critical pressure 662.2 
TABLE 4 
Deviation factors and meter correction factors for Grapeland gas 
110°F. (Tz = 1.408) 
Gauge : 1 
Pr Z Vz 
pressure vs 
0 0.022 0.997 0.998 1.002 
50 0.097 0.993 0.996 1.004 
100 0.173 0.985 0.992 1.008 
200 0.324 0.960 0.980 1.020 
300 0.475 0.940 0.970 1.031 
400 0.626 0.924 0.961 1.041 
500 0.777 0.910 0.954 1.048 
600 0.928 0.885 0.940 1.064 
700 1.079 0.873 0.934 1.071 
800 1.230 0.860 0.927 1.079 
900 1.381 0.836 0.914 1.094 
1000 1.532 0.820 0.905 1.105 
1100 1.683 0.810 0.900 1.111 
1200 1.834 0.787 0.887 1.127 
1300 1.985 0.775 0.880 1.136 
1400 2.136 0.766 0.875 1.143 
1500 2.287 0.756 0.869 1.151 
1600 2.438 0.740 0.860 1.163 
1700 2.589 0.735 0.856 1.168 
1800 2.740 0.726 0.852 1.174 
1900 2.891 0.720 0.849 1.178 
2000 3.042 0.717 0.847 1.181 
2100 3.193 0.717 0.847 1.181 
2200 3.344 0.718 0.847 1.181 
2300 3.495 0.718 0.847 1.181 
2400 3.646 0.719 0.848, 1.240 
2500 3.797 0.772 0.850 1.176 
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deviation factors, (Values of Z) 





curve must be plotted for each change 
in temperature but a curve for each 
10°F, change in temperature within 
the range of plant operations is close 
enough for practical purposes. 


The cycling plants situated in the 
Grapeland field operate at pressures 
ranging from about 1250 to 2500 lb. 
per sq. in. and temperatures from 110 
to 150°F. To calculate the data for 
plotting the deviation curve for pres- 
sures ranging from 0-2500 Ib. and 
110°F., it is necessary first to calculate 
Tr, which will be constant for the 
curve. 

Absolute temperature 


* Pseudo-critical temperature 
_ 110+ 460 570 
404.7 404.7 
Tr = 1.408 


P;, must be calculated at 100-Ib. in- 
tervals from 0-2500 and values of Z 
may be obtained from Fig. 1. In order 
to determine Z as accurately as pos- 
sible, the minor divisions of the scales 
on both axes of the graph in Fig. 1 
were ruled-in so that Z could be esti- 
mated to three significant figures. Ob- 
viously, some errors will result in at- 
tempting to read the curve with such 
accuracy, but the errors may be min- 
imized by drawing a smooth curve 
through the values selected and adjust- 
ing them accordingly. But in order to 
use Z in the orifice meter formula, it 
must be substituted under the square 
root radical and to simplify this, a 
curve may be plotted with the recip- 
rocal of the square root of Z versus 
pressure at constant temperature. The 
reciprocal of the square root of Z is 
the meter correction factor that is to 
be applied directly to the orifice co- 
efficient. 

Following are sample calculations 
for points on the curves for 1500-lb. 
gauge pressure and 110°F.: 

Tr = 1.408 (from above) 
Absolute pressure 


PR = = 
. Pseudo-critical pressure 
1500 +- 14.4 
662.2 
P, = saat * — 2.287 
662.2 


From Fig. 1, Z is 0.756 when Px 
is 2.287 and Ty is 1.408. This gives 
one point on the 110°F. deviation 
curve for 1500-lb. gauge pressure and 
deviation factor of 0.756. 

The orifice meter formula, 


hP 
—— ‘ 
Q \ > 
may be written: 
' - 
Q=C Hq be. 
vzN 


As previously determined, for 1500-lb. 
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PERFORMANC 


ON /5% OF THE WELLS 
IN THE EAST TEXAS FIELD 


ISTORY was made in the East Texas Field, in oil—and in oil- 
well cement. In 1930, ‘Incor’ cemented Dad Joiner’s +3 Daisy 
Bradford and the other discovery wells. Ten years later, ‘Incor’ 
cemented the McVey Well, at Kilgore, 25,000th in the Field. In that 
10-year period, 78% of all the wells in East Texas were cemented 
with ‘Incor’ and Lone Star. 


Today, 3,100,000 sacks of ‘Incor’ lie behind many 
million feet of pipe in East Texas, helping to pro- 
tect a total investment of upwards of $250,000,000. 


That says performance—performance befitting an Oil Man’s Ce- 
ment—the same kind of performance that Lone Star, ‘Incor’* and 
‘Starcor’™* are giving today in every leading field. 


To maintain this outstanding performance record, in the face of 
constantly changing conditions, the Lone Star Cement Corpora- 
tion never lets up studying cementing problems in the field—and 
backs up this field research with continuing product research in 
the Lone Star Oil-Well Cement Research Laboratory. That is how 
‘Starcor’ was developed, for deep wells and high temperatures. And 
that is why Oil Men can rely on Lone Star to keep on keeping 
abreast of the Industry’s ever-changing needs. “When better ce- 
ment is made, Lone Star will make it.” *Reg. U. S. Pat. Off. 


LONE STAR CEMENT CORPORATION 
DALLAS: Santa Fe Building HOUSTON: Shell Building 
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pressure and 110°F., Z is 0.756. Then: 


1 1 
VZ  \/0.756 0.869 

For the above temperature and pres- 
sure, therefore, the meter correction 
factor is 1.151, which may be multi- 
plied by the orifice coefficient in the 
same manner as the temperature or 
gravity correction factor. 

Sample Calculation: Suppose a meter 
in the Grapeland field was set on a 
4-in. line with a 2-in. orifice, flange- 
connected, and operating at 1500-lb. 
pressure and a differential across the 
orifice of 64-in. of water. The flowing 
temperature was 110°F. 


== 1.151 


The basic orifice coefficient for a 
4-in. by 2-in. flange-connected orifice 
at 14.4 lb., 60°F., and 0.6 gr. is 851.5. 

Temperature correction factor for 
110°F, is 0.9551. 

Gravity of gas is 0.756. 

For this gravity, the correction fac- 
tor is 1.150. 

To change the base pressure to 14.65 
lb., the correction factor is 0.9829. 


Deviation correction factor is 1.151. 
Then: 














C = 851.5 X 0.9551 X 1.150 & 0.9829 & 1.151 1058 


and the volume per 24 hours would be: 
1058 X 24 & \/1514.4 X 64 


By making deviation and meter cor- 
rection calculations for each 100-lb. 
increase in pressure from 0 to 2500-lb. 
pressure and temperature of 110°F., a 
table may be prepared from which 
both the deviation and meter correc- 
tion curves can be plotted. The process 
may be repeated for temperatures of 
120° and 130°F. or any other tem- 
peratures that may be desired. Data for 
110°, 120°, and 130°F. are shown in 
Tables 4, 5, and 6, respectively. 

Calculation of data for curves at 
120°F.: 





7‘ eas 120 + 460 
For 120°F., Tr 
404.7 
580 
om ag KP 
404.7 


Calculations of data for curves at 
130°F.: 


. ve 130 + 460 
For 130°F., Tr ate 
404.7 
590 
———_ = 1.458. 
404.7 


The deviation curves and meter cor- 
rection curves in Fig. 2 have been 
plotted from Tables 4, 5, and 6. The 
deviation curves are determined by 
plotting the Z values, which are the 
deviation factors, against the corre- 
sponding gauge pressures, and the 


meter correction curves are obtained 

by plotting —— : 

y plotting the —— yalues, which are 
VZ 


the meter correction factors, against 


40 


cu. ft. per day 


the corresponding gauge pressures. 
By the use of the above curves, the 

correction for deviation from Boyle’s 

law in gas measurement is no more 


TABLE 5 
Deviation factors and meter correction factors for Grapeland gas 
120°F. (Te = 1.433) 
Gauge Pp 7 /Z | 
pressure VZ 
0 0.022 1.000 1.000 1.000 
50 0.097 0.995 0.997 1.003 
100 0.173 0.985 0.992 1.008 
200 0.324 0.960 0.980 1.020 
300 0.475 0.945 0.972 1.029 
400 0.626 0.930 0.964 1.037 
500 0.777 0.910 0.954 1.048 
600 0.928 0.890 0.943 1.060 
700 1.079 0.880 0.938 1.066 
800 1.230 0.860 0.927 1.079 
900 1.380 0.845 0.919 1.088 
1000 1.530 0.835 0.914 1.094 
1100 1.680 0.815 0.903 1.107 
1200 1.834 0.800 0.894 1.119 
1300 1.985 0.788 0.888 1.126 
1400 2.137 0.77 0.881 1.135 
1500 2.287 0.763 0.873 1.145 
1600 2.438 0.757 0.870 1.149 
1700 2.590 0.750 0.866 1.155 
1800 2.740 0.742 0.861 1.161 
1900 2.892 0.735 0.856 1.168 
2000 3.043 0.730 0.854 Bye 
2100 3.193 0.727 0.853 Lit 
2200 3.345 0.727 0.853 L112 
2300 3.496 0.726 0.852 1.174 
2400 3.647 0.728 0.853 1.172 
2500 3.798 0.732 0.856 1.168 
complicated and requires no more time 
than is required in making a tempera- 
Z2390 KX 38:9 X SO 7,901,000 


ture or gravity correction. By plotting 
the curves at 10° temperature inter- 
vals, the correction factor may be in- 
terpolated close enough for practical 
purposes when the operating tempera- 


ture falls between the curves. 








TABLE 


6 


Deviation factors and meter correction factors for Grapeland gas 


130°F. (Te = 1.458) 


Gauge Pp 7 
pressure 

0 0.022 0.997 
50 0.097 0.993 
100 0.173 0.984 
200 0.324 0.963 
300 0.475 0.945 
400 0.626 0.931 
500 0.777 0.916 
600 0.928 0.900 
700 1.079 0.884 
800 1.230 0.870 
900 1.380 0.854 
1000 1.530 0.837 
1100 1.680 0.829 
1200 1.834 0.812 
1300 1.985 0.800 
1400 2.137 0.790 
1500 2.287 0.779 
1600 2.438 0.770 
1700 2.590 0.762 
1800 2.740 0.753 
1900 2.892 0.748 
2000 3.043 0.743 
2100 3.193 0.743 
2200 3.345 0.741 
2300 3.496 0.741 
2400 3.647 0.742 
2500 3.798 0.748 


= 1 

Vz VZ 
0.998 1.002 
0.996 1.004 
0.992 1.008 
0.981 1.019 
0.972 1.029 
0.965 1.036 
0.957 1.045 
0.948 1.055 
0.940 1.064 
0.933 1.072 
0.924 1.082 
0.915 1.093 
0.910 1.099 
0.901 1.110 
0.894 1.119 
0.889 1.125 
0.883 1.133 
0.877 1.140 
0.873 1.145 
0.868 1.152 
0.865 1.156 
0.862 1.160 
0.862 1.160 
0.861 1.161 
0.861 1.161 
0.861 1.161 
0.865 1.156 
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TOOL JOINT 


The Heated Tool Joint is screwed on by hand 
and shrinks onto the drill pipe as it cools. 


The REED SHRINK-GRIP 
“Safety Area” 


The long tool joint recess is shrunk on to a 
smooth land on the drill pipe — supports the 
drill pipe against bending and failing at the 
last engaged thread — seals against drill pipe 
thread leakage. 








The drill pipe lands on an inside tool joint 
shoulder to effect an added seal which is 
another protection against leakage and failure, 
and prevents further make-up. 





ACCURATE ALIGNMENT between all tool joint 
and pipe threads prevents undue wear or gall- 
ing in the box and pin threads that often is 
caused from screwing together threaded sec- 
tions that are not in good alignment. 


Shrunk-on threads landed on wide flat crests 
and roots, plus accurate hobbing assure de- 
pendable connection between the pipe and tool 
joint. 








Hard metal protection added at small extra 
cost. 


TAPERED OR SQUARE SHOULDERS ARE 
OPTIONAL. 





ROLLER BIT COMPANY 
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A Specitic Problem in Refinery 
Piping Design 


> Discussion based on design of line from crude storage 


{PETROLEUM 
/LENGINEER 


Rige 
ree 
we, 


by RC. Lull 


to charging pump outlines basic considerations 


Development Engineer, Hancock Oil Company of California 


ANY of the general factors in- 
M volved in refinery piping enter 
into the design calculations involving 
the line connecting the crude storage 
and the charging pump of this line but 
there are also some of the conditions 
that apply only to this particular duty. 
Selection of Size 

The first logical step will be to de- 
termine the diameter that will permit 
the transfer of the required amount of 
oil with lowest installation cost and, at 
the same time, insure trouble-free oper- 
ation for an extended period. Various 
types of graphs, curves, charts, etc., 
have been prepared by pipe-line design- 
ers to facilitate the selection of line 
size. In the present discussion, the con- 
clusions are based on two charts, pre- 
pared by and available from the Hy- 
draulic Institute.’ 


The only satisfactory method of 
working a pipe-line design problem by 
the charts is by cut and try. That is 
by beginning with one pipe size and 
determining what the results will be, 
then assuming another size and deter- 
mining the results, and so on until the 
correct size is decided upon. 

In the problem selected as an ex- 
ample, the daily volume to be trans- 
ported will be 10,000 bbl. of 25-deg. 
A.P.I. gravity crude oil, corresponding 
to a specific gravity of 0.9. Viscosity 
of the oil is 250 S.S.U. 


Turbulent Flow 


Arbitrarily selecting a 6-in. line as 
the first size to consider, the charts 
referred to indicate that the friction 
loss will be 5.8 Ib. per sq. in. per 1000 
ft. of line. This is without considera- 
tion of restricted points in the line or 
of changes of direction. These will be 
taken up later. 

Next it is found that if 8-in. pipe 





1Pipe Friction Chart for Calculating Friction Loss 
Through Pipe Lines for Oil, Water, Gasoline, or Dis- 
tillates’? and ‘‘Pipe Friction Chart for Viscous Flow 
Based on Poiseville’s Law and Steel Pipe.’? Two charts 
from Standards of Hydraulic Institute, 90 West Street, 
New York, New York. 
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were used the friction loss will have 
decreased to 1.3 lb. per sq. in. per 1000 
ft. In this case, however, the zone of 
viscous flow is being approached. 
Nevertheless it is advisable to try 10-in. 
pipe and postpone the consideration of 
whether viscous flow will be desirable 
until all the figures are assembled. 
From the chart, it is found that 10-in. 
pipe will result in a friction loss of 
0.34 Ib. per sq. in. per 1000 ft. It is 


interesting to note, however, from the 
charts pertaining to viscous flow that 
10,000 bbl. per day in a 10-in. line is 
still too much by 2500 bbl. per day 
for an oil of specified viscosity to flow 
streamline, unless its viscosity is 450 
§.S.U. Consequently, it is best to aban- 
don the idea of seeking viscous flow. 

The next step will be to investigate 
the feasibility of using a line smaller 
than 6-in. Assuming 4-in. pipe, it is 
found that the friction loss will have 
increased to 42 Ib. per sq. in. per 1000 
fr. All these results for the various 
size lines will be subject to certain 
additions for change-of-direction fit- 
tings and for valves but, ordinarily, 
this adjustment is made after the size 
is decided upon on the basis of a 
straight line. The normal number of 
fittings in a line of this type would 
add but a fraction to the total friction 
loss. Restating these values for con- 
venience of study: 

Friction loss in the 1000-ft. line, lb. 
per sq. in. 

4in. 6in.  8in. 10 in. 
42 5.8 1.3 0.34 

Note that the increase in friction 
loss as the pipe diameter decreases is 
not in proportion to the squares of the 
diameters because the flow in all cases 
is turbulent. If the flow were stream- 
line the relationship between friction 
loss and diameter would approximate a 
direct inverse proportion. It is inter- 
esting to note also that the friction loss 
approaches this proportion as the pipe 
size increases and the flow, conse- 
quently, approaches the streamline 
condition. 

The 4-in. line can be eliminated at 
once from consideration as a suction 
line for an easily understood, and very 
pertinent, reason. Even a perfect vac- 
uum at the pump suction would not 
be sufficient to overcome the 42 lb. 
per sq. in. friction loss. The only con- 
dition that would make the 4-in. size 
feasible would be a gravity head to the 
pump of more than 100 ft. 
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The factors to be weighed in decid- 
ing which will be the best size line to 
use are: 

(a) Cost to install 

(b) Cost to operate per bbl. of oil 
handled. 

The figures in Table 1 representing 
these costs will be found to be fairly 
accurate. 

The friction loss even in the 6-in. 
size will be only a relatively small part 
of the total power duty of the charg- 
ing pump and, therefore, will not be 
calculated in terms of dollars per bbl. 
handled. Also, it should be noted that 
when the crude in the tank is, say 20 
ft. deep, this head will overcome the 





Cost of pipe 

Cost to connect and lay 

Cost to insulate against corrosion— 
Using asphalt and paper 
Using asphalt-mastic 





TABLE | 
Representative costs of pipe, etc. 
Dollars per 1000 ft. of line 

Standard weight 


screwed or coupled line welded line 
6 in. 8 in. 8 in. 10 in. 
990 1370 550 700 
75 85 85 100 
150 160 160 190 
320 370 370 410 


Lightweight 








friction loss. This brings up a point 
that is pertinent to any refinery piping 
problem. To provide liberal pipe size is 
equally as important in a suction line 


as in a discharge but for entirely differ- 
ent reasons. Small discharge lines in- 
evitably result in calculable increased 
power to run the pump. Although this 











is also true in principle for suction 
lines, the amount of such power in- 
crease is limited, first by the barometric 
pressure, and second by the boiling 
point of the fluid being handled. 


For example, to develop and main- 
tain a perfect vacuum at sea level re- 
quires power only in the amount that 
would be reflected by a pressure of 
14.7 lb. per sq. in. on the discharge 
side of the pump. The principal reason 





Fig. 1. Resistance of valves and fittings to flow of fluids 
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to use 10-in. lightweight (12 gauge) 
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rolled and welded pipe than to use 
6-in. standard weight screwed pipe. 
This does not imply the necessity of 
using 10-in. fittings at the tank or at 
the pump. At the tank end, for reasons 
of strength and the potential hazard 
of loss of oil from fitting failure, a 
6-in.O.S.&Y. (outside screw and yoke) 
steel gate valve is to be recommended. 
The difference in cost between a 6-in. 
standard flanged N.R.S.C.I. (non-ris- 
ing stem cast-iron) gate valve and a 
6-in. Series 15 cast-steel flanged 
O.S.&Y. gate valve is about $100. 
This is cheap insurance against the loss 
of perhaps $10,000 or more of crude 
oil. For the valve at the pump suction 
the straight-way lubricated cock has 
several advantages. There is no need 
for it to be larger in size than that of 
the pump opening. 

The savings to be effected by the 
use of lightweight rolled and welded 
pipe for low- or medium-pressure lines 
are so obvious that its use has become 
widespread. Welded fittings are avail- 
able in as wide a range of sizes and 
shapes as screwed fittings. Thus it is 
easy to provide for future connections 
in the line by leaving blind flanged tees 
at several points. If these are installed 
with slip flanges on the “runs” they 
can easily be turned to accommodate 
connections from any angle. 

When using lightweight pipe one 
should give extra attention to relief of 
shut-in pressures. A line such as the 
one under consideration is generally 
buried and, therefore, not subject to 


wide temperature changes but, in any 
case, precautions should be taken to 
relieve automatically the pressure due 
to temperature rise when the line is 
full and valves at both ends are closed. 
No automatic devices are necessary. 
Simply take a small line, say 1 in., 
from the main on the line side of the 
valve and run it over the top and into 
the tank. Obviously no valve is neces- 
sary, or desirable, in this relief line. 
Small Pipe Size 

There is a way by which much of 
the trouble arising from a small pipe 
size can be overcome, particularly when 
reciprocating pumps are being used. 
This consists of erecting a ‘‘boll weevil” 
or suction chamber on the suction line 
as close to the pump as is practicable. 
This should be of such diameter and 
height that it will contain at least 
four revolutions capacity of the pump. 
No set rule can be made for this but 
generally it should be at least 6 ft. 
long and connected into the top of 
the suction line close to the pump by 
a nipple not more than 2 in. in diam- 
eter. The advantage of using the boll 
weevil on the suction rather than on 
the discharge is that some, at least, of 
the cause of lowered pump capacity 
and pounding is removed before it be- 
comes an effect. An automatic air vent 
valve at the end of the suction cham- 
ber will be an advantage. 


Resistance of Fittings 


To calculate the friction loss due to 
valves, change-of-direction, or reduc- 
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Fig. 2. Straight pipe equivalents of 90-deg. bends 
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ing fittings, bends, etc., is usually done 
by allowing for an additional number 
of feet of straight pipe of same size 
that would have an equivalent resist- 
ance. Fig. 1 shows these values graph- 
ically. Simply add the figures developed 
by this chart to the number of actual 
feet of pipe. No further calculation is 
necessary. 

Influence of Bends 

It has long been the impression that 
the friction loss in a bend always be- 
came less as the radius of the bend in- 
creased. More recent developments 
show that this is not necessarily the 
case. The time factor of turbulence has 
much to do with it. That is, if the flow 
in the line is just approaching turbu- 
lence, it can be that upon entering a 
bend of any radius the flow becomes 
definitely turbulent and continues so 
for the entire length of pipe in the 
bend. As the friction loss increases so 
markedly with turbulence it is appar- 
ent that it can, conceivably, be in- 
creased with greater radius. 

It has been determined that, in such 
cases, the ideal radius of a bend, so 
far as pressure drop is concerned, is 
between 2.5 and 3 pipe diameters, and 
that the pressure drop increases as the 
radius is either greater or less than 
these figures. As the radius becomes 
greater than three pipe diameters the 
pressure drop increases to about = $. 
How far beyond this radius the curve 
rises has not been determined but it is 
cbvious that when the radius is great 
enough so that the change of direction 
does not cause turbulence in a straight 
line viscous flow, nor does not mate- 
rially increase the degree of turbulence, 
the pressure drop decreases. When the 
radius is smaller than three pipe diam- 
eters, the pressure drop is caused by 
shock that increases turbulence in the 
connecting pipe immediately following 
the bend. Fig. 2 shows in graphic form 
how this phase has been worked out. 


Static Head Differential 

A difference in elevation between the 
initial and terminal points of any oil 
pipe line has certain “effects upon the 
effects” of the other characteristics 
such as specific gravity, volume, pipe 
size, etc. The effect upon the power 
required for pumping will not be taken 
up at this time. 

The effect of a minus static head 
differential is hardly worth extended 
discussion, inasmuch as any consider- 
able minus suction head would not be 
tolerable in any except a very stable 
product. 

Any plus suction head simply acts 
to nullify the amount of head-loss- 
due-to-friction. For example, in the 
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The Link-Belt Shafer “DE” Series radial- 
thrust roller bearing (above) is ideal for 
application to drilling, servicing and 
pumping rigs, as well as for the pitman 
and crankshaft of pumping units. Being 
pre-adjusted to proper operating clear- 
ances when manufactured, it requires 
no further adjustment during its life... 
this eliminates the need for all adjust- 
ment devices...and saves mounting 
time. Simple application, high load-car- 
rying capacity, economical, self-aligning 
and rugged. Ask for Engineering Data 
Book No. TPE-1775. 


LINK-BE, 
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Seasoned judges of fighting ability are backing Link-Belt Shafer 
roller bearings on their records. Free rolling action, protection 
from shock loads, grit and dirt make them high-ranking con- 
tenders in all fields of power transmission. The fighting heart 
of this unique self-aligning roller bearing is the concave-roller 
convex-raceway combination. This design provides angular 
contact between rollers and races and gives dual capacity for 
combinations of radial and thrust loads. It compensates for mis- 
alignment more successfully than any other bearing, yet assures 
undisturbed contact of rollers and raceways at all times. Avail- 
able without mountings or as pillow blocks, and units of the 
flanged, take-up, cartridge, hanger and duplex types. 


LINK-BELT COMPANY 


Indianapolis Dallas Houston Kansas City, Missouri 
Los Angeles New York Toronto Distributors in all fields 
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Fig. 3. Applying asphalt 
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line being discussed, whenever a head 
of oil exists that is great enough to 
exert a pressure equivalent to the total 
friction loss in the line, there will be 
zero friction loss insofar as the pump- 
ing is concerned. 


Corrosion 


Protection against corrosion is a 
problem that is amenable to analysis 
by methods just as simple as the deter- 
mination of pipe size. Soil corrosion is 
not particularly different from that 
arising from atmospheric conditions. 
In either case the corrosion starts from 
the same source, the only difference be- 
ing one of degree of activity. 

Corrosion is simply autoelectrolysis 
with the particles of iron and of the 
impurities in the iron acting as the 
poles of a galvanic battery and the 
surrounding air or ground taking the 
place of the electrolyte. As the mate- 
rial surrounding the pipe becomes more 
saturated with moisture it becomes 
more effective as an electrolyte and 
corrosion is accelerated. Also, as the 
surrounding material becomes either 
acidulous or alkaline, the corrosion is 
accelerated for the same reason. As the 
temperature increases the corrosion is 
more active, not altogether because the 
electrolyte is more effective, but rather 
because the higher temperature makes 
a start in the process of combustion, 
which is an exact description of oxida- 
tion or rusting. 

It is apparent, therefore, that in 
order to arrest corrosion, it is neces- 
sary only to keep the pipe insulated 
from whatever may be the surrounding 
material, which is the electrolyte. The 
insulating material must be inert to 
the action of the electrolyte, must be 
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non-porous, and must make an air- 
tight joint with the pipe. The conven- 
tional linseed oil paint vehicles fulfill 
all these requirements when applied but 
must depend upon oxidation to become 
hard and in the course of this oxidation 
they become porous. Eventually this 
oxidation causes loss of body and the 
covering is not complete over the en- 
tire surface, which is just as bad as if 
there were no covering at all. The use 
of menhaden (fish) oil obviates much 
of the trouble from oxidation but also 
fails to provide a covering tough 
enough to resist abrasion. 

Petroleum asphalt, natural (rock) 
asphalt, or a coal-tar product answer 
all the “must” specifications, but to 
make their application practicable re- 
quires either an oxidizing vehicle or a 
temperature high enough to produce 
fluidity. Return to solid or plastic con- 
dition is, necessarily, accompanied by 
shrinkage that results in fissures in the 
coating. Use of a heavy paper spirally 
wrapped in connection with a hot as- 
phalt coating has proved satisfactory 
when corrosive conditions are not 
severe. 

A new development in the last few 
years has been very successful when 
local conditions make it practicable. 
This consists of an asphalt-mastic coat- 
ing that is composed of low-penetra- 
tion petroleum asphalt and carefully 
graded and proportioned siliceous and 
mineral aggregates. A small amount of 
long-willowed asbestos fiber is included 
to give greater elasticity, a function 
similar to that of reinforcing steel in 
concrete. 


The materials are blended in a heater 
especially designed for the purpose and 





advanced to the nozzle that applies the 
mixture to the pipe while it is still 
warm and semi-plastic. The standard 
preparatory practice is to shot- or 
sand-blast the bare pipe, followed by 
an application of an asphalt primer to 
the previously heated pipe. The appli- 
cator nozzle is kept heated, and is con- 
structed to form an annular recess that 
tapers to a sizing die on the outgoing 
end. Pipe is driven through the nozzle 
or, when it is a field operation, the 
nozzle is driven along the pipe. The 
coating is approximately '%-in. thick 
but this thickness can be varied if 
required. 


The writer has had ample opportu- 
nity to observe the results of several 
jobs of this type of protective covering 
and believes, therefore, that it offers 
adequate protection at a reasonable 
cost. 


Eprror’s Norte: In the next article 
the writer will discuss the problem of 
designing the line from discharge of 
the primary charging pump, through 
the primary heat exchangers, to the 
evaporator or flash chamber. Several 
new factors will enter into this calcu- 
lation and an effort will be made to 
explain these factors in a way that will 
enable the reader to see how he can 
sacrifice some degree of pumping efh- 
ciency to gain heat transfer advantage. 





Petroleum Employment 
Statistics 


Approximately 36,650,000 persons 
were engaged in non-agricultural oc- 
cupations in September, 1940. This to- 
tal is 620,000 greater than in August. 
The major factor contributing to the 
increase of more than 600,000 work- 
ers for the month was the rise in fac- 
tory employment of approximately 
310,000 wage earners. 


Increases in employment from 
August to September were reported by 
79 of the 90 manufacturing industries 
regularly surveyed and by 9 of the 16 
non-manufacturing industries. 


The index of employment in petro- 
leum refining was 122.6 in September, 
1940, as compared with 122.7 in Au- 
gust, 1940, and 122.9 in July, 1940. 

The index of petroleum refining 
payrolls was 139.3 in September, 1940, 
as compared with 137.4 in August, 
1940, and 136.6 in July, 1940. 

The index for employment in crude 
petroleum producing in September, 
1940, was 63.1 as compared with 63.6 
in August, 1940, and 63.7 in July, 
1940. 

Payroll indices for crude petroleum 
producing was 57.4 in September, 
1940, as compared with 59.0 in Au- 
gust, 1940, and 59.1 in July, 1940. 
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Commonly Called the World’s Mast Valuable Field 


Here, in the world’s deepest major producing field, where drilling 
is extremely hazardous and the highest of well pressures are en- 
countered, 95% of the wells are controlled with W-K-M Through- 
Conduit Lubricated Gate Valves. No better testimony of unfailing 
service could be had than continued repeat orders from the de- 
velopers of Old Ocean, the world’s most valuable oil field! 


W-K-¥4 Companry, Inc 
HOLSTON, Texas, ENA 
Export Office: 74 Trinity Place. New York 
Cable Address: “WILKOMAC 
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Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 


P 721.3 





Class Meeting No. 3 


Leader: As the last meeting closed, 
we were discussing the early develop- 
ment of the cracking process. 

You will recall that we had digressed 
momentarily and were discussing to 
whom some of the improvements 
should be credited. 

I don’t believe it is necessary for us 
to try to prove to whose credit these 
things are due. The soaking drum and 
the high pressures were the features of 
Isom as well as Cross. What were the 
other ideas that came out of the earlier 
cracking units? What was the novel 
feature of the Jenkins unit? 


Pupil: It was somewhat similar to 
Burton-Clark except that it had forced 
circulation through tubes that were 
fired. 

Leader: They took the Burton-Clark 
process and put a forced circulating 
system into it? 

Pupil: Yes, and increased production. 


Leader: They brought velocity as a 
factor into the picture. That must 
have been very close to 1915 or 1916. 


Leader: What was a later develop- 
ment of the Jenkins unit that con- 
tributed to overcoming these difficul- 
ties? Someone may take exception to 
this, but when I investigated, I found 
that Jenkins was apparently the first 
one to add charging stock to the 
dephlegmator and return the overhead 
product for charging back through the 
coil. 

Pupil: The difficulty with the Jenkins 
set-up was that they took everything 
that was distilled out of the top of the 
still and contacted it with the cold 
charge, then they combined the cold 
charge and the condensate went back 
to the stills. They made no effort to 
clean that oil. 


Leader: But it was cleaner? 


Pupil: Yes, but whatever they took 
into the tower, they threw back down. 

Leader: 1 believe we can credit them 
with an attempt to obtain a cleaner 
charge; in other words, they added 
clean oil to their dirty oil and the aver- 
age oil was cleaner. What was another 
method worked out for overcoming 
these coke difficulties? 


Pupil: There was a vapor phase 
process that appeared about 1925, 


£0 


Leader: How about the Holmes- 
Manley unit? 

Pupil: It was developed by The Texas 
Company. 

Leader: What was its feature? 
About 1920 the designers of this unit 
were investigators along this line. 
What did they contribute? (No 
answer.) 

Their contribution was the multiple 
tower. How did that operate? (No 
answer. ) 

Their idea was to obtain continuous 
reaction by the use of multiple cham- 
bers. 

Pupil: They filled them full of oil 
and circulated one to four columns. 
It was a little bit like the Fleming 
stills. They are fired around some of 
those columns. 

Leader: Then, continuous operation 
by the use of multiple chambers. That 
would require a large investment, 
wouldn’t it? What was another idea? 

Pupil: How about tube-and-tank? 
That was a Standard Oil of New Jer- 
sey method. 

Leader: 1 couldn’t tell the difference 
between the Tube-and-Tank and Isom 
and Cross, and if it is agreeable, I am 
going to put it along with these units. 
Cross was apparently the first. 

Pupil: We perhaps should include the 
Doherty unit in there. 

Leader: What did the Doherty unit 
contribute? 

Pupil: Two things: First, they tried 
to generate steam for heat recovery, 
and second, the flash operation, for 
clean recycle. 

2nd Pupil: 1 believe its contribution 
was continuous operation and continu- 
ous withdrawal of fuel oil. 

3rd Pupil: The Jenkins process with- 
drew gas oil for the purpose of heat- 
ing the reboiler, but it was still a 
flashing operation. 

Leader: Apparently there were a lot 
of simultaneous similar trials by in- 
dependent investigators. We still have 
a couple of ideas that haven’t been 
brought out yet. One of them was 
mentioned by Winkler-Koch. Does 
anyone know what the novelty of the 
Winkler-Koch method was? 

Pupil: Operating the furnace with 
no reaction chamber. 

Leader: That’s right, that was their 
contribution. What was the signifi- 
cance of that? 


Pupil: Lower investment. 

Leader: All right, lower investment. 
What else? 

Pupil: Lower operating cost; better 
control of operating conditions. 

Leader: That is correct. They recog- 
nized the fact that the cracking op- 
eration was a matter of time and tem- 
perature and that they could obtain 
much better control of their cracking 
reaction in the furnace alone, followed 
by quenching. 

Pupil: Yes, quenching to kill the 
reaction as soon as it had progressed 
to the extent they desired. 

Leader: What were the features of 
this reaction and did they use a clean 
oil? 

Pupil: They used a clean oil charge. 

Leader: What else did they use? 

Pupil: High furnace pressure and 
high temperature, but minimum gas 
resulted from the control of the re- 
action. 

Leader: They kept the oil and gas in 
intimate contact until they had com- 
pleted their reaction and then stopped 
it. This was really the beginning of 
modern cracking, was it not? Now 
there are yet a couple of more ideas. 
Gyro vapor phase—what was that? 

Pupil: They carried on the reaction 
at high temperature, approximately 
atmospheric pressure, and high velocity 
and gaseous conditions. Disadvantages 
were high fixed gas and high equip- 
ment installation cost. 

Leader: Why? 

Pupil: Because of the large volume 
they had to handle. The furnaces were 
large. 

Leader: High operating cost. Because 
of the volume the pressure was low. 
One other? 

Pupil: Due to a low heat transfer. 

Leader: That’s right. The fact that 
the gas did not absorb heat so readily 
as the liquid and furnace heat transfer 
was low. Did they overcome the cok- 
ing difficulties by high velocity? Did 
they eliminate coke in the reaction? 

Pupil: 1 don’t think anybody ever 
eliminated coke. 

Leader: Then how would that elimi- 
nate coke difficulties? 

Pupil: 1 don’t know. 

2nd Pupil: It formed a fluffy coke 
deposit that was easily removed. 

Leader: The characteristic of the 
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coke was that it was formed in very 
small size or very small particles and 
high velocity kept it from adhering 
to the tube wall. 

Pupil: Wasn’t another condition 
this: that the fuel oil separation took 
place under high temperature condi- 
tions? 

Leader: One other in this same cate- 
gory is the DeFlorez Unit. Improved 
heater, is that right? Well, how does 
this DeFlorez Unit connect with the 
Gyro vapor phase and what was the 
feature of the DeFlorez Unit that 
made it an improvement over the 
Gyro? 

Pupil: How about the control of 
time and temperature in the DeFlorez 
Unit? Wasn’t that an improvement? 

Leader: I believe it was. 

Pupil: Maybe we're getting it con- 
fused with the later developments in 
which the furnace was in sections and 
each section was fired independently 
of the other sections. 

Leader: Will someone else offer a 
comment? 

Pupil: Temperature around 1080°F. 
(582°C.) and pressure of 100 Ib. per 
sq. in. 

Leader: What was the nub of the 
thing? We are talking about commer- 
cial units. 

Pupil: More uniform heat on the 
pipe stills, better heat transfer. It was 
a vertical type heater with the tubes 
around the outside. 

2nd Pupil: The ability to handle a 
variety of charging stocks, including 
crude oils, heavy oils—greatest amount 
of radiant heat. 

Leader: This heater, because of high 
temperatures required for vapor-phase 
cracking, improved radiant heat trans- 
fer and gave much higher efficiency 
because of improved heater design. The 
application of this same type heater 
to the liquid phase unit would also 
improve its operation. 

Pupil: Richfield has it on its new 


facilities. 
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Leader: 1 believe that about winds 
up the variety of cracking ideas and 
processes developed as an outgrowth 
of the Burton unit to overcome the 
present difficulties and old difficulties. 

(The following discussion concerns 
the problem assigned for study by the 
smaller groups of 5 members each.) 

Let us develop our problem by pre- 
paring a furnace heating curve for the 
oil, a calculation of gas yield, gasoline 
yield, and coke or fuel oil yield. Take 
Chapter 2, pages 103 to 143. The title 
of that section is “Fundamental Fac- 
tors of Cracking” and I believe that 
you should continue Chapter 1, which 
is the thermal and catalytic cracking 
reactions. Continue working on that 
chapter until we have more or less 
completed the theoretical background 
for our future study. We are just 
getting background and history for 
the future, working on the idea that 
the best way to predict the future is 
to know the past. 

Pupil: We hit a snag in our study 
group when making the flow sheet for 
this week’s assignment of best cracking 
set-up for maximum gasoline. We de- 
cided that you have to make something 
to sell or there is no use making it and 
with maximum gasoline yield you will 
have a hard time selling it. 

Leader: If we adhere to our plan of 
tracing cracking from its beginning, 
we should keep in mind that the idea 
all these earlier still designers had in 
mind was to make as large a volume 
of gasoline as possible without regard 
to anything else except that it would 
have an endpoint of not more than 
437 or a little higher, and I believe 
that we can understand cracking better 
if we also consider this for the moment 
as the sole objective. 

lst Pupil: Should we agree on what 
residue products are made, such as fuel 
oil or coke? 

2nd Pupil: Our study group con- 
cluded that coke was the best way. 

Ist Pupil: Well, so did our group. 


Leader: Although the present dis- 
cussion is interesting, we should keep 
in mind that the lesson for this evening 
was to be concerned with outlining a 
method for obtaining maximum gaso- 
line yield from a 26° A.P.I. Kansas 
residuum. In each study group, what 
was one of the things decided upon as 
a necessary part of this process to ob- 
tain a high gasoline yield? 

Pupil: In our group, there were 
several. 

Leader: 1 want just one. 

Pupil: A low crack per pass. 


Leader: What was one of the other 
factors that you men decided upon? 

2nd Pupil: We decided to have a 2 
to 1 recycle ratio. 

3rd Pupil: Wouldn’t that be a high 
crack per pass? 

Leader: Yes, that would be a high 
crack per pass. That is fine. One de- 
cided on a high crack per pass and 
one on a low crack per pass, so per- 
haps this would be a good time to de- 
cide which we want—low or high. 
What was the reason for choosing a 
low crack per pass? 

Pupil: The first reason: the gasoline 
yield is increased by low crack per pass 
and the reason for that, in my estima- 
tion, is that by continually subjecting 
the higher-weight molecules to the 
conditions in the cracking zone, you 
will ultimately break them down. 

Leader: In other words, the idea 
there, restating your argument, is that 
by continually returning the heavier 
products formed back through the 
cracker coil, you will ultimately break 
them down into gasoline and to some- 
thing heavier than that and because 
of the constant return of these prod- 
ucts back through the coil, you would 
have a low crack per pass due to their 
high refractivity—is that the correct 
word? Now, let’s have the argument 
for the defense. 

Pupil: We reviewed Nelson (Petro- 
leum Refinery Engineering, p. 319) 
briefly and found whereby, in a prob- 
lem similar to this, he had been getting 
about 75 percent yield on approxi- 
mately the same gravity charge with 
2 to 1 recycle ratio, so we figured we 
would follow his advice and figure 
about the same way. 

Leader: What did one of the other 
groups decide? 

Pupil: We did not reach a definite 
opinion in our group. 

Leader: What did another group 
figure out? 

Pupil: We figured a low crack per 
pass. We figured on an average of 
about 10 percent crack per pass and 
a recycle ratio of 6 to 1. 

Leader: Did you determine the low 
crack per pass initially or was that the 
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Welding Brings New 
Savings to Oil Men 





Major Advancement in Casing Suspension Eliminates 
Risks, Uncertainties of Older Methods 





Because welded joints are much stronger . . . 


and don't “give” or 


slip or creep... the welding process has brought us a new age of 


industrial advancement. Seldom heard any more is the ear-splitting 


raat-t-t-t of the riveting guns as new skyscrapers climb into the blue. 


Why? Because the girders are now welded together. 


New battleships—like Britain’s 
mighty King George V—can take more 
punishment and cruise farther, faster 
... because they are welded together. 

Modern airplanes come out of 
screaming power dives without shear- 
ing their wings off—emerge from “dog- 
fights” bullet-ridden but still “flyable” 
... because they are welded together. 

Even the unbelievably strong—and 
fast— present-day automobiles could 
not be built without welded frames. 
welded bodies, welded accessory 
equipment. 

And now in oil countries the world 
over, welding has made possible an- 
other major advancement...a quicker 
—a stronger—a more positive method 
of suspending casing—the Baash- 
Ross Type “W” Casing Head! 

Gone are the “slips” that slip... 
and creep...and crush pipe out of 
round. Gone are the time-consuming, 
painstaking measurements of threaded 
suspensions. And gone, also, is the 
“unknown casing tension” of older 
methods of suspension. 

For this modern welded suspension 
eliminates, once and for all, the trou- 
bles and uncertainties of other meth- 
ods by providing a suspension that is 
positive from the start.. 
that way! 

PROOF? Look at its simple, time- 
saving installation... When ready to 
suspend the casing, you simply take 
the desired tension in the pipe and 
hold it while the scalloped welding 
ting (1) is welded in place. Then re- 


.and stays 


lease the tension above, and the casing 





Baash-Ross engineers will be glad to 
work with you to effect savings in 
equipment and greater efficiency on 
your tubing and casing head hook-ups. 
There’s no obligation. Just drop us a 








letter outlining your problem! 





is permanently suspended—positively 
locked against creeping or slipping 
-.-and with exactly the desired stretch 
retained in the pipe. (Notice that 








there is no “overstretch” required to 


allow for the settling action of slips 
or wedges. ) 

And check this: Whenever de- 
sired, release from the head can be 
quickly obtained—without cutting the 
casing or damaging the head—simply 
by lifting up a fraction of an inch on 
the casing and removing the split 
Ring Seat (2). It’s far simpler than 
trying to loosen wedged slip segments! 

..-and this: The A.P.I. Ring Joint 
Flange (3) combines positive sealing 
with maximum interchangeability. 
Any type of control equipment and all 


of the various types of Baash-Ross 
Tubing Heads can be used with the 


“W” Head. 
...and this: Pack-off (4) is entire- 
ly independent of the suspension, in- 


Type 


suring easy installation and a positive, 
leak-proof seal at all times. 

WHAT ABOUT STRENGTH? 
The Type “W” suspension is not only 
more positive than slip suspensions. 
but also far stronger than convention- 
al threaded connections. It has a joint 
efficiency of 97% —almost equal to the 
solid pipe itself. See the scalloped 
welding ring? This prevents “line 
concentration” of stress, provides a 
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NUMEROUS “MYSTERY” EXPLOSIONS 
have recently been traced to body electric- 
ity which sparked when workers touched 
metallic objects. Now, after a long period 
of research work by M.1.T., Government 
and Shoe Company researchers, safety 
shoes have been developed with either rub- 
ber or leather soles that conduct all static 
electricity out of the wearer. Will be wel- 
comed by oil workers where explosive 
conditions exist. An interesting sidelight 
—neither wool, silk nor nylon hose can be 
worn with shoes. They act as “insulators.” 


(No. B-31) 
BAASH-ROSS 


PULVERIZED WEIGHTING MATERIALS, 
added to oil base drilling fluids, settle out so 
easily that it is difficult to maintain a uniform 
fluid weight. Recent development—a special 
type magnesium oxide that is said to hold such 
weighting materials in permanent suspension 
Has been used to build up 156 pound oil base 
drilling fluids and is capable of building 218 


pound fluids, the report states (No. B-32) 


BAASH-ROSS 


A SPECIAL SAFETY CLAMP for use when 
handling streamline drill collars, pre- 
packed gravel liners, flush joint pipe, etc., 
is a recent development. Fits round or out- 
of-round pipe equally well and any diam- 
eter down to 3%". Designed to prevent 


costly fishing operations. (No. B-33) 


BAASH-ROSS 


IF SLIDE RULES BAFFLE YOU, the new 
24-page book written by Don Herold, the fa- 
mous humorist, should help you. Explains for 
the first time the difference between various 
types of slide rules. Humorous, easy to under- 
stand. helpful to any “‘figure-workers."" And 
it's free! (No. B-34) 


BAASH-ROSS 


IF YOUR PUMPING WELLS ARE UNAT- 
TENDED for long periods, there's a new 
safety cut-out switch available which, it is 
said, will instantly shut off the engine in 
case engine oil pressure drops dangerously 
low, or water temperature rises too high. 
It can be adapted for use on gas or Diesel 
engines and on engines with either dis- 
tributor or magneto type ignitions, accord- 
(No. B-35) 


ing to reports. 





For further information on the above 
items, simply send us your name and 
the key numbers on a postcard. 














longer weld area and gives a greater 
amount of weld to resist shear, in- 
suring a suspension of tremendous 
strength. 

There are many more time and 
money-saving features engineered in- 
to the Type “W”. 


Ross representative give you detailed 


Let your Baash- 


information on how this modern cas- 
ing head gives you better casing sus- 
pension ... with less installation time 
...and for less over-all cost than any 
other head on the market. Or write us 
for facts and figures! 





34 WAYS T0 
“HEAD” TUBING 


Combining two and two and getting 
the right answer isn’t half as easy as 
figuring out production hook-ups with 
the simplified line of Baash-Ross Tub- 
ing Heads. With these heads you can 








combine any of 8 different methods of 
suspension with any of four standard 
bodies and get the right installation 
for every tubing head problem on the 
lease. That gives you a choice of 32 
different ways of hooking your tubing 
into the well-head connections using 
only a few interchangeable parts... 
real economy for the stockroom and 
maximum convenience in the field! 

How it’s done. Supposing you 
want to connect your tubing head di- 
rectly into the top of threaded casing 
and use threaded outlets at the side. 
Gut of the four different bodies avail- 
able, Type TB-1 is the one that meets 
these particular requirements, so you 
pick this for your body. 

Now, in suspending your tubing, 
your well is such that (1) you want to 
be able to raise or lower the tubing 
under pressure...and also (2) be 
able to tighten the packing around the 
plug at any time necessary without 
having to move the tubing. Out of the 
eight types of suspension heads avail- 
able, Type A is the one that exactly 
fits these requirements. 

So you pick Type A head, set it on 
top of Type TB-1 body and you have a 
tailor-made job that exactly fits your 
special requirements. At any time in 
the future you can re-combine the 
head with a different body—or the 
body with another head—to meet en- 
tirely new operating requirements. 

TWO MORE! Besides the 32 com- 
bination set-ups outlined above, Baash- 
Ross also makes a Stripper Tubing 
Head—in itself, almost a “universal 
head” because of the wide choice of 
completion methods it permits ... and 
a Quick-Acting Tubing Head that is 
unusually simple, yet permits moving 
the tubing between couplings with the 
packing in place. 



















































No matter what your production set- 
up, make Baash-Ross your Tubing 
Head-quarters. We have equipment that 
exactly fits your requirements! 
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result of the analysis rather than the 
major premise? 

Pupil: That was our result. 

Leader: In other words, you didn’t 
start out to make a low crack per 
pass? 

Pupil: No, we started out to run 
fuel oil bottoms and we had to discard 
that to run for coke. We wanted to 
keep the gas formation down and gaso- 
line formation up and get as much 
gasoline and some furnace oil and bal- 
ance the coke. 

Leader: Let us begin this way: in 
order to obtain maximum gasoline 
yield, do you have to crack lightly or 
severely? 

Pupil: Lightly. 

2nd Pupil: Your first crack will 
break down the heavier hydrocarbons 
into < medium range hydrocarbon first 
and the second cracking breaks those 
down into still lighter hydrocarbons. 

Leader: Then this low crack per 
pass really is a major factor is it not? 
In order to reduce the yield of gas 
you have to have a fairly low crack 
per pass. 

Pupil: Yes. 

Leader: Because you want to confine 
the reactions more to the primary 
breaking of the molecules? 

Pupil: Yes. 

Leader: All right, then, I believe 
that that reasoning will stand up. 
What other fundamental factor? 

Pupil: Relatively low cracking tem- 
perature. 

2nd Pupil: 1 should like to ask a 
question on that relatively low crack- 
ing temperature. Not being limited by 
economics, I was figuring on 4000 ft. 
of tubes in my furnace. We cannot 
permit the temperature to become too 
low or the velocity will be so low you 
will have coke formation in the tubes 
and that will not work. 

Leader: We are trying here to get 
the broad outline. We are getting too 
many details. One of the factors is 
(1) low crack per pass. The next one, 
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let’s state positively, (2) Reduction 
to heavy residue. That means either a 
heavy fuel oil or coke. 

Pupil: May I bring in pressure? How 
about this liquid-phase cracking— 
mixed or liquid-phase cracking? 

Leader: We have not yet put down 
that we are not going to produce in- 
termediate products. That is part of 
it too, isn’t it? (3) No production of 
intermediate products. Or to state it 
in a positive way, we will make: 

(a) Gas 

(b) Gasoline. 

(c) Heavy residue. 

Is that right? Those will be our only 
three products. With the basic re- 
quirements of: (1) Low crack per pass 
(2) Reduction to heavy residue 
(3) No production of intermediate 
products and (4) Low gas yield, we 
may now begin to outline our process. 

Pupil: 1 was wondering whether the 
way we built our furnace, etc., would 
not have something to do with it? 

Leader: Well, but that nevertheless 
is only a means to an end; however, 
let us see what we can build. What 
kind of equipment can we install to 
obtain a low crack per pass? We do not 
have to call things by names; in other 
words, there are a great many pressure 
stills, I imagine, that have a low crack 
per pass. What is the way to obtain a 
low crack per pass? 

Pupil: Tube stills, reaction cham- 
bers, and dephlegmators. 

Leader: All right. What else? 


Pupil: Use a high recycle ratio and 
suitable pumping facilities, proper size 
tubes, etc., to support the high recycle 
ratio. 

Leader: Well, suppose we just say we 
are going to have a pipe still furnace, 
and we are going to have a reaction 
chamber, as in Fig. 8. What else do we 
need to get a low crack per pass? 

Pupil: A fractionating tower. 


Leader: Where would you put the 
charge? 





Pupil: In the bottom of the frac- 
tionating tower. 

Leader: What are we going to do ia 
the reaction chamber? Are we going to 
make coke? Why would we choose 
coke in preference to fuel oil? 

Pupil: To get maximum gasoline 
yield. 

Leader: If we don’t go to coke we 
leave light oil in the fuel oil that could 
be taken back to the furnace and 
cracked. Consequently until we have 
reached the end reaction product, 
which would be substantially carbon, 
we have not reached the ultimate in 
gasoline production. What purpose 
does the reaction chamber serve in fun- 
damental processing? 

Pupil: Time. 

Leader: The reaction chamber serves 
merely to supply the proper time to let 
reaction take place. Then it’s really 
little more than a bulge in the pipe. 
Let’s assume the charge comes in mid- 
way of the fractionating tower and 
that it is contacted with the hot vapors 
from the reaction chamber. The bot- 
toms from this fractionating tower 
would go back to the furnace, would 
they not, and come out overhead into 
the reaction chamber—is that correct? 
Everything that was gas and gasoline 
would go out the top and all the 
heavier material would go out the bot- 
tom and go through the heater into 
the reaction chamber. That would 
probably be the simplest cracking unit 
we could design. Is there anything that 
we could add to that? 

Pupil: There should be a condenser. 

Leader: Well, we are more or less 
leaving out the auxiliary equipment. A 
condenser would obviously have to be 
installed. 

Pupil: What about recycle stock? 

Leader: Well, all the material that 
doesn’t come out as gas and gasoline 
comes out the bottom and is put back 
through the reaction chamber. 

Pupil: You don’t take anything out 
of the reaction chamber at all. 

Leader: Gas leaves the top while 
coke collects in the bottom. 

Pupil: I think there probably should 
be a two-coil furnace. 

Leader: All right, if we could have 
another coil in the furnace as in Fig. 9 
that we could operate under higher 
temperature conditions for cleaner oil, 
we would get higher yield, wouldn’t 
we? 

Pupil: Yes. 

Leader: Where can we get the sup- 
ply of oil? 

Pupil: Provide a collection tray just 
above the point the raw oil comes in 
on the side of the fractionating tower. 

Epitor’s Note: Proceedings of ad- 
ditional class meetings will appear in 
subsequent issues of The Petroleum 
Engineer. 
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Ab HAZARD 
LAY-SET 


\ tefermed 


Regardless of where you are—or what 


your drilling job may be—there is a 
Hazard Wire Line to fit your need. On 
rotary rigs, if you want more footage 
per line, Hazard Lay-Setr Preformed 
Green Strand will give it. That’s the 
line that is easy to string; stands the 
‘“gaff’’ of the heavy shock loads; resists 
whipping; makes possible faster round 
trips; spools better. 

You see, the preforming process 
through which Hazard Lay-SeEt passes 
at the mill completely relieves the steel 
of all internal stresses and strains. It 
makes Hazard Lay-Sert a pre-broken- 
in line—one that you don’t have to 
‘baby’ when first installed. More than 
this, the preforming process endows 
Lay-SeET with amazing fatigue resist- 
ance—with longer life as the result. 
Hazard Lay-Sert Preformed is such a 
superior line that more than nine out of 
ten drillers who use it for the first time 
automatically come back for their sec- 


ond, third and successive lines. 
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HAZARD 


With cable tools it’s a matter of getting 
more hole per foot of line—and that’s 
where Hazard “NoNPARELL’ does 
its stuff. Backed by 95 years of wire 
rope making experience, Hazard 
“NONPARELL” has the reach—with- 
stands the wear in open hole—and drills 
off nicely. 

On any other job—bailing, swabbing, 
cleaning out—there is a Hazard Wire 
Line of the correct size and construction 
to meet your demand for wire line satis- 
faction and economy. There is a Hazard 
district office or distributor near you. 
More than this, Hazard representatives 
are oil field engineers. They know your 
problems; they know drilling lines. Let 
them help you get more and better rope 
service. Hazard District Offices and 
Hazard Distributors pride themselves 
on their immediate delivery service. 
You can always depend on Hazard. 
All Hazard Wire Lines Identified by 
the Green Strand are Made of Im- 
proved Plow Steel. 


VANIA 
COMPANY, Inc. 
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x+ Laboratory studies aid interpretation of 
manner in which hydrates form under 
operating conditions 


by O aL! Kchusts, x R | or a 
Pa S led iondh H | 


The Atlantic Refining Company 


HE formation of hydrates from 

natural gas containing small 
amounts of water has been and con- 
tinues to be a major source of oper- 
ating difficulties encountered in the 
natural gas industry. Hydrate forma- 
tion from natural gas depends pri- 
marily upon the pressure, temperature, 
and composition of the hydrocarbon 
gas-water vapor mixture. The mixed 
hydrates formed from natural gas, 
consisting largely of methane and 
ethane hydrate, have a “melting 
point”, or more precisely, a point of 
decomposition, varying from about 
34°F, (1.11°C.) at 110 Ib. per sq. in. 
to about 60°F. (15.6°C.) at 800 lb. 
per sq. in. Although considerable diff- 
culty may be encountered in getting 


hydrates to form under laboratory 
conditions, they seem to form readily 
in natural gas lines whenever the tem- 
perature and pressure conditions are 
favorable. This may be partly due to 
the fact that field practice ordinarily 
involves lengths of time, amounts of 
material, and surface areas that are 
very large compared to those dealt 
with in most laboratory experiments. 

Numerous attempts have been made 
to overcome these difficulties by va- 
rious means such as dehydrating the 
gas or by the use of freezing-point de- 
pressants. The work of Hammer- 
schmidt, for instance, has been mainly 
concerned with such measures. Prog- 
ress along such lines has been retarded 
to some extent by the lack of com- 
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Fig. 1. Diagram of apparatus used in making the tests 
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O. L. ROBERTS 


possesses A.B., M.S., and Ph.D. degrees, and 
before going with the Atlantic was an instruc- 
tor at Pennsylvania State College—tThe last ten 
years has been with the Atlantic Refining Com- 
pany as research supervisor, actively engaged 
in physical and physico-chemical problems 
dealing with refining and producing work — 
Most of the work has dealt with solvent extrac- 
tion, cracking, high-pressure distillation, K- 
values of hydrocarbons, condensate recovery 
from high-pressure fields, and flow of fluids in 
reservoirs. 





plete information about the physical 
and chemical characteristics of the va- 
rious hydrocarbon-hydrates. It is with 
the hope of contributing to the ever- 
increasing literature about gas hydrates 
that the present work was undertaken. 
Various equilibria in the methane- 
water and ethane-water systems were 
investigated and an attempt was made 
to determine the composition of the 
pure hydrates formed. 


Apparatus 


The gas hydrates were investigated 
in a reaction tube of 3 mm. inside and 
10 mm. outside diameter, which was 
closed at one end and open at the 
other. The open end was connected to 
a mercury container, from which mer- 
cury could be introduced into the re- 
action tube at the desired pressure. The 
reactants, gas and liquid water, were 
transferred to the tube by stainless- 
steel capillaries connected to the sys- 
tem by packing glands. In order to 
accelerate the formation of the hy- 
drates it was also necessary to provide 
means for stirring the reaction mix- 
ture. This was accomplished by a wire 
brought out of the system by a steel 
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received his Ph.D. degree from Yale University, 
1932—Has been associated with the Atlantic 
Refining Company since 1934 as assistant re- 
search supervisor on physical and physical 
chemical problems; particularly solvent extrac- 
tion, kinetics of motor fuel combustion, tem- 
perature measurement, and phase equilibria. 





tube and attached to a soft iron core 
actuated by an electromagnet. The 
temperature in the reaction tube was 
controlled by a water jacket surround- 
ing the tube. A diagram of the appa- 
ratus used is shown in Fig. 1. Fig. 2 
is a photograph of the equipment. 


Procedure 


The methane used in this investiga- 
tion was 99.9 percent pure and the 
ethane after subjecting it to a low 
temperature fractional distillation had 
a purity of 99.5 percent. The water 
was deaerated before use. 

After evacuating the reaction tube 


a small amount of water was injected 
into the reaction tube by one of the 
abovementioned capillaries. After re- 
moving the capillary the quantity of 
water present in the reaction tube was 
measured by a cathetometer. Then the 
gas to be investigated was introduced 
into the reaction tube by means of a 
capillary, the amount of the gas being 
determined by the pressure, tempera- 
ture, and volume of the gas. (The 
amount of gas dissolved in the water 
previously introduced can be neg- 
lected). If the pressure of the system, 
for a given temperature, is increased 
by raising the mercury level in the 
reaction tube, a pressure is finally 
reached that is the equilibrium pressure 
of the gas hydrate. If the mercury 
level is raised beyond this point, re- 
sulting in a further decrease of total 
volume, the pressure should remain 
constant if the formation of hydrate 
is rapid enough. It is a well known 
fact, however, that hydrates in a static 
system may not form even if the pres- 
sure is 300 to 400 lb. above its equi- 
librium pressure. Even violent stirring 
at pressures slightly above equilibrium 
pressure often fails to induce the for- 
mation of hydrate. It was found con- 
venient to increase the pressure to a 
point well above the equilibrium pres- 
sure and to stir the mixture with the 
wire in order to facilitate rapid initial 
formation of hydrate. Once a small 
crystal of hydrate has formed, the 
equilibrium between gas and water is 
easily reversible provided there is al- 
ways at least a trace of hydrate present 
in the system. If this condition is ful- 
filled the equilibrium pressure at a 
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received a bachelor of science degree in chemi- 
cal engineering from the University of Michigan 
in 1935—Has been a member of the Research 
Development Department of the Atlantic Re- 
fining Company since 1935, devoting much of 
his time to investigations pertaining to special 
products, white oil treating, naphtha treating, 
gas hydrates, and high-pressure absorption. 





given temperature can be easily deter- 
mined by observing the change of 
volume at various constant pressures 
by means of a cathetometer. If the 
total volume of the system, consisting 
of liquid water, solid hydrate, and gas, 
decreases at a given constant pressure, 
hydrate is formed. If the total volume 
increases for a given constant pressure, 
it indicates hydrate decomposition re- 
sulting in gas evolution. By limiting 
the pressure difference between two 
sets of pressures at which hydrate is 
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formed and decomposed respectively, a 
pressure may be found with any de- 
sired degree of approximation at which 
hydrate is at equilibrium with liquid 
water and gas at a given temperature. 
At a different temperature a different 
equilibrium pressure is found, the tem- 
perature being the independent vari- 
able that may be varied arbitrarily 
within certain limits for a system 
consisting of two components and 
three phases according to Gibbs’ phase 
rule. 


Experimental Data 


1. The methane-water system. 
The experimental data for methane 
hydrate are listed in Table 1, and 
plotted in Fig. 3. The curve OA rep- 
resents the well-known decomposition 
curve of methane hydrate in the pres- 
ence of liquid water. The curve OB 
has not been previously investigated so 
far as the writers are aware. It repre- 
sents the decomposition curve of meth- 
ane hydrate in the presence of ice. The 
curve OC is essentially the melting 
point curve of ice. The diagram of 
Fig. 3 represents all methane-water 
systems having a total composition be- 
tween 12.5 and 100 mol percent meth- 
ane, as the composition of the hydrate 
itself was found to be 12.5 mol per- 
cent methane. 


If the total composition of the sys- 
tem is equal to the composition of the 
hydrate, all the water in the system 
combines with all the methane if 
either OA or OB in Fig. 3 is crossed 
in the direction of increasing pressure. 
In the region above OA and OB there 
is, therefore, only hydrate present in 
the particular case in which the total 
composition of the system is 12.5 mol 
percent (Fig. 4). 

If the total composition of the sys- 
tem is less than 12.5 mol percent 
methane, water will be in excess if 
either of the curves OA or OB is 
crossed in the direction of increasing 
pressure. This composition range is 
represented by Fig. 5. The curve OG, 
which is absent from Figs. 3 and 4, 
represents a continuation of the freez- 





TABLE | 


Summary of methane hydrate data 


Symbols: 
V =Methane vapor saturated with water 
L; = Liquid water saturated with methane 
S:=Solid water (ice) saturated with methane 
So=Solid methane hydrate 


| 
Mol Hydrate curve 
percent Phases in 
methane Temp., °F. | Pressure, lb. | equilibrium 
per sq. in. abs. 
50.2 6.6 239 SitSe+V 
50.2 32.0 383 Set+Lit+V 
52.2 46.0 848 S$:4+Lit+V 
52.2 56.0 1542 Se+Lit+V 
52.2 56.4 1567 S24+Li+V 
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ucts, kinetics of motor fuel combustion, phase 
equilibria at high pressures and temperatures, 
theory of fluid flow in porous media—ls trans- 
lator of Roozeboom's “Heterogeneous Equi- 
libria.”’ 





ing-point curve OC into the hydrate 
region. 

If the pressure in the liquid water- 
vapor region is sufficiently reduced, all 
the liquid water will vaporize. The 
pressure at which this will take place 
evidently depends on the composition 
of the system and also on the tem- 
perature. This leads to a family of 
curves, commonly called dew- point 
curves, which separate the liquid 
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water-vapor region from the region of 
the vapor itself. Some of these curves 
are represented in Fig. 6. It will be 
seen that these curves extend into the 
region lying to the left of the freezing- 
point line OC. In this region the 
curves represent the pressure and tem- 
perature at which ice vaporizes by 
sublimation in the presence of methane 
gas or where ice is formed from a 
given mixture of water vapor and 
methane gas. This curve cannot prop- 
erly be called a dew-point curve, there- 
fore, as a matter of fact, it is a new 
curve inasmuch as it does not run 
continuously into the dew-point curve. 
For thermodynamic reasons the slope 
of the dew-point curve at the point 
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Fig. 5 
TABLE 2 
Summary of ethane hydrate data 
Symbols: 
V =Ethane vapor saturated with water 
Li =Liquid water saturated with ethane 
S:=Solid water (ice) saturated with ethane 
L2= Liquid ethane saturated with water 
S;=Solid ethane hydrate 
Hydrate curve 
Mol Phases in 
percent Temp., °F. | Pressure, lb. | equilibrium 
ethane per sq. in. abs. 
1.77 42.7 152 Ss+Lit+V 
1.77 56.9 443 S834+Llit+V 
1.77 58.3 495 S$3+Lit+Le2 
1.77 58.9 539 S$3+Li+Le 
2.83 59.1 717 S$3+Li+L2 
2.83 59.1 737 §34+Li+Le 
2.83 59.3 632 S3+Li+L2 
2.83 58.1 712 $3+Li+L2 
2.83 58.3 622 83+Li+Le 
4.72 39.9 127 83:+Lit+V 
4.72 46.3 191 $3+Li+V 
4.72 49.3 238 S3+Li+V 
4.72 52.3 310 Ss4+Lit+V 
4.72 52.5 298 83+Li+V 
4.72 54.7 368 Ss+Lit+V 
5.87 9.8 42.7 83:+8:+V 
5.87 10.0 42.1 §3+8:4+V 
5.87 25.0 64 $3+8:+V 
23.35 32.5 79 §$3+Li+V 
23.35 36.1 97 S3+Li+V 
23.35 43.7 164 83+Li+V 
35.5 59.4 992 Ss+Li+Le 
35.5 58.8 992 S3s+Li+L2 
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only a small region for the solid water- 
vapor system. For a system of this 
composition the parts of the equilib- 
rium curves A’O, B’O, and OC lie 
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With an Otis Tubing Safety Valve in the well, there is no need to worry about great 
losses to the well or surrounding property in the event surface controls are damaged by 
storms, stray barges, fire, surface explosions, or other destructive forces. 
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line”. The Tubing Safety Valve permits flow at a predetermined rate but automatically 
shuts the tubing in when this rate of flow is exceeded. These results are made possible 
through the use of a velocity valve, whose weight holds it in an open position until the 
flow becomes great enough to lift the valve up to its closed position, plugging the tubing. 
After the surface connections have been repaired the valve may be opened by equalizing 
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ordinary steel measuring line. It may be set at any depth and pulled without disturbing 
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A’B’ is really a new curve, which in 
analogy to the other curves considered 
may be called a ““hydrate-point curve.” 
Its slope at A’ and B’, respectively, 
must be different from the slope of 
either the dew-point or ice-point curve 
at these same points. The difference in 
slope is so slight, however, that it is 
not apparent in Fig. 7. 

2. The ethane-water system. The 
data obtained for the ethane-water 
system are summarized in Table 2 and 
diagrammatically represented in Figs. 
8, 9, and 10. Fig. 11 is a plot of the 
data listed in Table 2. It will be seen 
from these diagrams that the relative 
positions of the various regions of this 
system are very similar to the methane- 











TABLE 4 
Compressibility of ethane 


25°C. 12°C. orc. 


Pin P in P in 


atmos- Mu atmos- u atmos- M 
pheres pheres pheres 
5.08 | 0.963 6.96 | 0.940 | 6.00 | 0.936 
7.21 | 0.950 9.86 | 0.898 8.19 | 0.905 
7.55 | 0.943 13.20 | 0.866 11.48 | 0.871 
7.82 | 0.943 | 18.21 | 0.806 | 14.82 | 0.819 
11.48 | 0.898 | 24.95 | 0.720 18.15 | 0.775 
14.81 | 0.865 | 29.73 | 0.643 | 20.85 | 0.738 
18.22 | 0.837 31.35 | 0.610 22.15 | 0.705 
24.93 | 0.766 | 31.85 | 0.600 | 22.90 | 0.688 
31.75 | 0.690 | 32.40 | 0.467 | 23.60 | 0.576 
38.50 | 0.57 | -- 2 
41.90 | 0.494 | 
42.00 | 0.470 














water system. If the pressure is suffi- 
ciently increased, however, the vapor- 
hydrate system is transformed into the 
liquid ethane-hydrate system along the 
equilibrium curve EA (Figs. 10 and 
11). A similar equilibrium curve for 
the methane-water system is unlikely 
to exist in the temperature region con- 
sidered here inasmuch as the critical 
temperature of methane is very much 
lower than that of ethane. Increase of 
pressure in the vapor-liquid water re- 
gion will also give rise to a new equi- 
librium curve AD (Figs. 10 and 11), 
which separates the liquid ethane- 
liquid water region from the vapor- 
liquid water region. Still another equi- 
librium curve originates from A, 
namely the curve AF separating the 
regions indicated in Fig. 11. A is there- 
fore a quadruple point just as is the 
point O (Fig. 11). 

3. The composition of methane 
and ethane hydrate. The composition 
of the methane and ethane hydrate was 
calculated on the basis of a method 
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Fig. 11 
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first applied to gas hydrates by deFor- 
crand. By using the true compressi- 
bility factors » for both gases in- 
stead of assuming ideal gas behavior, 
deForcrand’s procedure was modified 
(see Roberts, Brownscombe, and 
Howe, The Oil and Gas Journal, De- 
cember 5, 1940). The composition of 
methane hydrate was calculated to be 
CH,.7H.O and of ethane hydrate 
C.H,.7H.O, whereas deForcrand 
found CH,.6H.O and C,H,.7H.O. 
For a calculation of the composition of 
the hydrates, the heats of formation of 
the gas hydrates are needed. Table 3 
summarizes the results calculated from 
the data given in Tables 1 and 2 for 
the various equilibrium curves. It may 
be pointed out that the above calcula- 
tion is rather sensitive to the exact de- 
termination of tangents to the equilib- 
rium curve at 32°F., different slopes 
leading to different values for the 
composition of the hydrate. 

As the compressibility factors for 
ethane in the temperature and pressure 
range considered here were not avail- 
able in the literature, this factor was 
determined with the equipment de- 
scribed above. The results are listed in 
Table 4 and plotted in Fig. 12. 
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PHASE DIAGRAM — SYSTEM ETHANE- WATER 1. Phase diagrams have been deter- 
FOR COMPOSITION RANGE - 12.5MOL PER CENT TO mined for the methane-water and the 
A VALUE APPROACHING 100 PERCENT ETHANE F ethane-water systems in the tem- 
100g an erature range from 10° to 60°F. 
900}— ue — P & re) ge . 
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@ 60g@— T e ° 
a a eS - (a) Vapor-liquid-hydrate 
a it . . 
z (b) Vapor-ice-hydrate 
o™ 7 (c) Liquid-liquid-hydrate. 
oe 2. Compressibility factors for eth- 
in —_ Z . . 
re ane vapor have been determined in the 
ressure range from 5 to 35 atmos- 
200 ETHANE VAPOR aa oS O° ° 
@ ' en pheres at 32° and 54°F. (0° and 
SOLID HYDRATE ° 
ul ee 12.2°C.). . 
wW 
ws sini 3. Heats of formation of methane 
2 1c0l— oll hydrate and of ethane hydrate from 
” go — e—e DATA FROM ICT aan z d d f d 
- +o “i X DECOMPOSITION POINT oa vapor on water an rom vapor an 
o rq ant @ FORMATION POINT an ice have been calculated from the fore- 
¥ ° “1. ° . 
— ——* H MOL PER CENTETHANE PRESENT IN — going equilibrium data correcting for 
so}— in exuant eTWang, waren ee MIXTURE USED TODETERMINE POINT __| the deviation of the gases from the 
so.w Water = ; 
+a eo 2 ideal gas laws. 
it | | | | — 
° 10 £0 30 . 1 4. The composition of the hydrates 
—— has been found to be CH,.7H.O and 
C.H,.7H.O. 
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Fig. 1. New type ignition installed 
on old compressor 
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by W é. Fike 


Superintendent Compressor Stations, 
Arkansas Louisiana Gas Company 


wll G. Ht McKay 


Engineer, Arkansas Natural Gas 
Corporation 


Modernizing Older-Type 


ANY OF the old type gas-en- 

gine-driven gas compressors 
purchased for main-line station use, 25 
or 30 years ago, in some cases were 
crude affairs compared to the modern 
compressor units manufactured today. 
But many of these older-type compres- 
sors can be made very modern if proper 
replacements of obsolete parts are 
made. Each new or later model com- 
pressor has some modern feature or 
advantage over the previous models. 
By adding the new features to the 
older compressor it may be considered 
at all times as a modern one. These 
modern features can be purchased and 
installed or can often be made in a 
well-equipped machine shop. A mod- 
erately equipped shop centrally located 
with good mechanics and proper tools 
for doing the work can service several 
stations at a considerable saving in re- 
pairing and making various parts of 
the engines and compressors. 

The improvements made from time 
to time are usually as a result of ex- 
perience by the companies operating 
compressor equipment. The discussion 
of a number of such changes whereby 
some of the troublesome features of 
the older engines and compressors have 
been eliminated may be of benefit to 
others confronted with the same prob- 
lems. 

Ignition 

Some of the older types of engines 
were equipped with make-and-break 
ignition, either electrically operated 
through use of magnets, or mechani- 
cally by employing push reds operated 
by a small cam on the camshaft, and 
were a conglomeration of tappets, 
springs, push rods, movable and sta- 
tionary electrodes, etc. 

In the larger engines dual igniters 
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were provided to assure better combus- 
tion and avoid shutdown. This arrange- 
ment, together with the fact that no 
provision was made for advancing or 
retarding ignition, made it almost im- 
possible to keep the timing apparatus 
in adjustment. 

In the case of a double-acting twin- 
tandem engine 16 individual adjust- 
ments had to be made, either by bar- 
ring the engine over while shutdown, 
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entered the employ of the Arkansas Natural 
Gas Company in 1911, previously having been 
a machinist and master mechanic with various 
industrial concerns—From 1913 to 1916 he was 
in charge of construction and operations of the 
Southwestern Gas and Electric Company sta- 
tions in the Shreveport, Louisiana, area—lIn 
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with the Reserve Natural Gas Company as 
superintendent of compresscr stations—When 
in 1928 the various companies now composing 
the Arkansas Natural Gas Corporation were 
taken over by the Cities Service Company, he 
was placed in charge of all compressor stations 
as superintendent 
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which was a tedious and unsatisfactory 
task, or by making adjustments from 
indicator card readings, which required 
the same number of adjustments and 
was equally unsatisfactory. 

Fig. 1 shows the new type of igni- 
tion installed as an improved design. 
The old make-and-break ignition was 
discarded and replaced with the high- 
tension jump-spark type of ignition 
using ordinary spark plugs instead of 
igniters. An interrupter driven by a 
four-cam sleeve keyed to the camshaft 
with cams set at 90° and with provi- 
sion for retarding and advancing the 
point of ignition makes it possible to 
retard or advance the ignition at all 
four points of a single-tandem double- 
acting engine simultaneously and to 
vary the speed accordingly as much as 
30 r.p.m, which was almost an impos- 
sibility with the make-and-break type 
formerly used. 

A much smoother running engine 
was obtained in making this change, 
with full economy, easy starting, and 
elimination of back-firing. 


Water-Cooled Exhaust Valves 


The water-cooled exhaust valves 
with hollow stems on the older en- 
gines were equipped with a bonnet at 
the bottom into which a length of brass 
tubing was screwed. This pipe was in- 
serted into the hollow stem and ex- 
tended to within approximately ¥% in. 
of the inner wall of the exhaust valve 
head to allow for the return of the 
cooling water to funneled outlets. Two 
sections of hose were attached to the 
bonnets, one for the cold inlet water 
and the other for the outlet of the hot 
water, and many an operator received 
severe burns while trying to replace 
hose that had become clogged, causing 
the cooling water to be turned into 
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Fig. 2. To improve water cooling, 
exhaust valves were redesigned 
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Many of the later develop- 
ments in engine equipment 
can be adapted to older 
equipment, thus maintaining 
a relatively modern plant 





Compressor Station Equipment 


steam until the hose sections were re- 
placed. 

To correct this condition, a new head 
on the water-cooled exhaust valves was 
designed with an outlet boss on the 
lower side of the valve head to allow 
discharge of the valve cooling water 
directly into the exhaust lines through 
a '4-in. port drilled through the boss 
into the valve head water space. 

This new head on the water-cooled 
exhaust valves eliminated the necessity 
of using the '4-in. pipe in the valve 
stem for the return of the hot water, 
also the use of the extra hose and pipe 
for this purpose, and the hazard to op- 
erators in replacing clogged hose. With 
elimination of the pipe in the stem, a 
smaller opening in the stem could be 
used for the cooling water. The reduc- 
tion of this opening increased the 
strength of the stem due to greater 
wall thickness. Fig. 2 shows the new 
exhaust valve. 


Compressor Valves 

The earlier compressors were equip- 
ped with heavy cup valves, which, be- 
cause of heavy impact in seating soon 
hammered-out the seats and in some 
cases destroyed the threads in the com- 
pressor heads into which the valves 
were screwed. 

The original type of cup valves in 
the compressor was replaced by a plate- 
or disk-type valve, which was designed 
and made in the company’s machine 
shops at a nominal cost. Fig. 3 shows a 
comparison of the old cup type valve 
and the plate type. These valve disks 
weigh only 1 oz. as against 1 Ib. for the 
cup valve (See Fig. 4). Because of the 
light weight of the disk, the pounding- 
out of the seats is eliminated. Due also 
to the light weight and the elimination 
of the heavy coil springs the valve 
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opens earlier in the stroke, giving a 
higher volumetric efficiency. They op- 
erate indefinitely with little wear or 
trouble, due to their low lift. This re- 
duces considerably the maintenance 
cost for valve replacements. 


Barring the Flywheel 

The replacement of pistons or piston 
rings on the large twin-tandem double- 
acting engines requires frequent bar- 
ring-over of the flywheel in order to 
spot the engine for these replacements, 
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was placed on the general engineering staff of 
the Arkansas Natural Gas Corporation. 
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and is a slow and laborious method and 
frequently operators and repairmen re- 
ceive back injuries when the long bar 
used in barring the engine slips out of 
the notched flywheel rim. To make this 
job safer and at the same time speed-up 
this operation, an air-operated jack was 
designed for this purpose. Fig. 5 shows 
it in position ready to raise the flywheel 
and in Fig. 6 the jack is at the top of 
the stroke. 

A fulcrumed base is bolted to the 
floor behind the flywheel of each en- 
gine, thus allowing the one jack to be 
used for all the engines in the plant. 

The jack cylinder is of cast-iron, 
bored and ground to a mirror finish, 
and equipped with a leather cup piston 
to prevent leakage of air past the pis- 
ton. The lower end of the cylinder is 
machined to fit into the jaws of the 
fulcrumed base, and is held in place by 
a large pin inserted in the holes drilled 
in the base and the opening provided in 
the cylinder base. 

This fulcrumed arrangement allows 
free lateral movement of the jack cyl- 
inder to compensate for changes in an- 
gularity as the flywheel revolves. 

A set screw is bolted to the base of 
the lower end of the cylinder that sets 
in the jaws of the fulcrumed base, to 
keep the jack from being thrown back 
to the floor when the flywheel turns. 

A three-way cock allows the en- 
trance and exhaust of air to and from 
the jack cylinder. As a safety measure, 
release ports are drilled in the upper 
part of the cylinder to limit the piston 
travel and prevent damage to the piston 
by over travel. 

With this jack one man can easily 
and quickly spot the engine to any de- 
sired position whereas formerly it re- 
quired three or four men to bar an en- 
gine over. 
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Fig. 3. Plate-type valve on pin to hold in place (left); jack bolt to hold valve 
in place in compressor (center), and cup-type valve 
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gal. of water per min. against a 75-ft. 
head, which required a 50-hp. motor. 

These pumps were replaced by 1000 
gal. per min. motor-driven centrifugal 
pumps. The motor required on the new 
pump was 25 hp. and the motor and 
pump weighed only 1200 lb., as com- 
pared to 1800 Ib. for the old pump and 
about the same for the old motor, or a 
total of 3600 lb. 

Comparison of the two pumps indi- 
cate the advance made in this equip- 
ment in the last 30 years. The oil con- 
sumption on the new pump is 75 per- 
cent less than on the old one and the 
everall operaticn cost has been reduced 
more than 50 percent. 





Exhaust Valves 

Expensive exhaust valve casing 
guides that were formerly discarded af- 
ter corrosion had destroyed the guides 
are now reclaimed by cutting off the 
corroded guide and replacing it with a 
flanged brass guide bolted to the casing 
with brass cap screws. The brass guide 


errr rrr rrr rrr rrr rrr rr er 





-> 





Fig. 4. Cup and spring for cup valve 
(left), and plate and spring 
for plate valve 
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Fig. 5. Hydraulic barring jack in 
lower position 
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resists corrosion and when it becomes 
worn can easily be removed for rebor- YM 
ing and bushing. This work is done at 
about 30 percent of the cost of an en- 
tire new guide. 

Indicator Motion 


Some of the older type compressors 
were not equipped with an indicator 
motion for the compressor end. To in- 
stall a motion on some of the older 
compressors a driving plate was bolted 
on the compressor push rod. The drive 
plate was tapered 11/2 in. and the fric- 
tion shoe, which rides against the drive 
plate, was connected through levers to 
the bell crank and the motion was in- 
creased to 4 in. at the indicator rod 
connection. The friction shoe, which 
was made of bakelite, made contact 
with the drive plate by spring tension. 
This indicator motion was made on the 
open side of the crankshaft. (See Fig. 
f<) 

Water Pump 

The original pumps were vertical 

volute pumps with a capacity of 750 





Fig. 6. Hydraulic barring jack at 
end of lift 
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Fig. 7. Showing the manner of attaching indicator motion to the engine 





THE PETROLEUM ENGINEER, March, 1941 











— Pipe Line 


P 615.635.4 


Laboratory Tests of Cathodic Protection 


in Soils 


PejPETROLEUM >> Data indicate a fairly reliable inverse rela- 
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tionship between soil resistivity and current 
density—A high-pressure soil requires a low 
current density for protection and vice versa 


by W Kiyland Hill 


Engineer, Standard Oil Company of California 


HE cathodic protection of metals, 
f ipods of iron and steel, has 
been a subject of much interest during 
the last few years and many articles 
have been written concerning its appli- 
cation to pipe lines and other struc- 
tures in contact with soils or immersed 
in solutions. In practice the applicaticn 
of cathodic protection has been so suc- 
cessful that use of the method has 
grown rapidly and, as is often the case 
with engineering practices, experimen- 
tal support has lagged censiderably. 

At present there is considerable con- 
troversy concerning the electrical con- 
ditions required for effective cathodic 
protection. Many have stated that it is 
necessary to establish a certain voltage 
difference between the metal and the 
adjacent soil; others have suggested 
that establishing a given current den- 
sity at the metal surface is more im- 
portant. These statements in some cases 
have been based on theoretical consid- 
erations, and in other cases on the re- 
sults of field or laboratory tests of lim- 
ited scope. 

In order to obtain more complete 
data on the behavior of cathodic pro- 
tection, a series of laboratory experi- 
ments was made under carefully ccn- 
trolled conditions on nearly 300 steel 
samples tested both in solutions and 
soils. The tests were planned with two 
aims: (1) to measure the corrosion loss 
with various amounts of cathodic pro- 
tection under a number of ideal con- 
ditions for the purpose of determining 
which factors have the greatest effects 
on the protection obtained, and (2) to 
make laboratory tests under conditions 
similar to those encountered in practice 
for the purpose of working out some 
practical method of measuring the de- 
gree of protection obtained from a 
cathodic installation. The experiments 
to be described in the following para- 
graphs present the results of the tests 
made in soils. 

It was found, under the conditions 
of test, that there was no fixed metal- 
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to-soil potential difference associated 
with complete corrosion protection, 
and that the current density required 
for protection varied over a wide range 
for different soils, and for the same soil 
at different moisture contents. It was 
discovered, however, that there was a 
useful relationship between the soil 
resistivity and the current density re- 
quired for complete protection from 
corrosion. 


Method of Test 


In designing the apparatus for mak- 
ing corrosion tests an attempt was 
made to avoid the following common 
errors: 

(1) The current density on the test 
coupon is often non-uniform. Speci- 
mens surrounded by soil in a large 
container usually received more cur- 
rent on one side than on the other, and 
there is a concentration of current 
density near the edges and corners of 
the metal coupon. 
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Fig. 1. Corrosion test cell 
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(2) Corrosion tests that include the 
cut edge of the specimen are not usu- 
ally reliable because the working of the 
metal at the cut changes its character- 
istics and aids the formation of local- 
ized corrosion. 

(3) A test coupen placed vertically 
in the test soil,is usually better aerated 
at the top near the surface of the soil 
than it is at the bottom. A horizontal 
position avoids this difficulty. 

(4) The moisture content of the 
soil adjacent to the specimen changes 
during the period of test. 

A drawing of the corrosion test cell 
developed to avoid these difficulties is 
shown in Fig. 1. Each cell consisted of 
a l-in. glass tube approximately 6 in. 
in length with one end ground flat, to 
which the steel specimen was cemented. 
In each cell was placed a small glass 
tube filled with gelatine containing 
sodium chloride, thus providing an 
electrolytic conductor for establishing 
contact with the soil near the surface 
of the metal coupon without appreci- 
ably contaminating the soil. After 
nearly filling the cell with well-packed 
soil, a small carbon anode was inserted 
and loose soil added to reduce drying of 
the under soil during the 19-day test 
period. All tests were made at a tem- 

(Continued on Page 72) 
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| MeeP VALVE LEMS OUT 
of YOUR PIPE LINES 


Oil, gas and gasoline pipe lines cover a lengthy terri- 
tory. Valves MUST be dependable. Leaks cannot be 
tolerated. Easy shut-off must be a certainty even 
though the valves are seldom operated. Nordstrom 
Valves are test-worthy. They control thousands of 
miles of pipe lines from border-to-border and coast- 
to-coast. Their “SEALDPORT” principle of lubrica- 
tion assures easy turning, regardless of line content. 
Their operating parts are protected against the ele- 
ments. Simplicity in design assures freedom from 
operating troubles. They are clog-proof, corrosion- 
resistant, abrasion-resistant. Their installation gives 
you positive control throughout your pipe line. 
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Views of Mississippi River Pipe Line Crossing at Vicksburg equipped with Nordstrom hydraulically controlled valves 


DIFFERENT TYPES OF VALVE CONTROL 


In addition to standard wrench and gear-operation, Nordstrom requiring operating from the surface, high and low head exten- 
Valves may be supplied with approved types of control for remote sions are available, with extended gear arrang-ments. Nordstrom 
Valves for pipe line services are furnished in sizes up to 30”, 
with screwed, flanged, welded and bell ends; also for adaptation 
also air and gas operated valves. For underground installations to various types of couplings. Ask for details. 


MERCO NORDSTROM VALVE CO. — a Subsidiary of PITTSBURGH EQUITABLE METER CO. 
WORLD'S LARGEST MANUFACTURERS OF LUBRICATED PLUG VALVES; GASOLINE, OIL AND GREASE METERS 
Main Offices: 400 Lexington Ave., PITTSBURGH, PENNA. 


BRANCHES: New York City, Buffalo, Philadelphia, Columbia, Memphis, CANADIAN Licensees: Peacock Bros., Ltd., Montreal... EUROPEAN 
Chicago, Kansas City, Des Moines, Tulsa, Houston, Los Angeles, Oakland. Licensees: Audley Engineering Co., Ltd., Newport, Shropshire, England. 
SOUTH AMERICAN Representative: The Armco International Corp. Main Office: Middleton, Ohio. 

PRODUCTS: Nordstrom Lubricated Valves; Air, Curb and Meter Cocks * Nordstrom Valve Lubricants - EMCO Gas Meters * EMCO-McGaughy Integrators 
EMCO Regulators - Pittsburgh Meters for Gasoline, Grease, Oil, Water and other liquids + Raybould Couplings - Stupakoff Bottom Hole Gauges. 


control. These include hydraulic controls, electric motor control; 
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Fig. 2. Effect of moisture content on 
soil resistivity 
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(Continued from Page 69) 
perature of 20°C, + 2°. A group of 
40 individual cells was tested at one 
time. 

Tests were made under a condition 
of constant current density rather than 
with a constant potential difference be- 
tween the metal and the adjacent soil. 
In practice a cathodic installation sup- 
plies a nearly constant current and, 
although the current distribution may 
vary with time, conditions at any one 
point are more nearly those of constant 
current density than of constant volt- 
age difference. Apparatus designed to 
effect application of a constant voltage 
difference between the metal surface 
and the adjacent soil is more complex 
and troublesome to construct than a 
cell for maintaining a constant current 
density on the specimen. Power for 
cathodic protection was supplied by a 
vacuum-tube rectifier set for a con- 
stant output of 20 volts (d-c.). The 
negative terminal was connected to 
each of the metal coupons, and the 
positive terminal was attached to each 
carbon anode through a high-resistance 
resistor of known value. As 90 percent 
of the voltage drop occurred in the 
series resistors, variations in the e.m.f. 
of any cell affected its current to a 
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Fig. 3. Corrosion rate vs. current 
density—Soil No. 1 








minor extent, always less than 5 per- 
cent. The voltage of each cell was 
measured several times during the test 
and an average value used in comput- 
ing the current density. 

Measurements of the metal to ad- 
jacent soil potential were made by 
means of the gelatine-filled tubes ex- 
tending into the cell, the saline gela- 
tine providing a conducting path to a 
point 2 cm. above the surface of the 
test coupon. Potentials between the 
specimen and the soil were measured 
with a potentiometer in conjunction 
with a copper-saturated CuSO, half- 
cell for making contact with the gela- 
tine. As the gelatine solution placed in 
the circuit introduces a negligible po- 
tential error, as checked by experiment, 
the resultant reading was the same as if 
a copper-sulphate electrode had been 
used for making actual contact with 
the soil at a point 2 cm. from the 
metal. The reading obtained was cor- 
rected for the small resistance drop 
through the 2 cm. of soil to arrive at 
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Fig. 4. Corrosion rate vs. current 
density—Soil No. 2 
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the true metal to adjacent soil poten- 
tial. As it is common practice to use a 
saturated copper-sulphate electrode for 
making electrical measurements in 
cathodic protection work, no subtrac- 
tion has been made for the electrode 
potential. The several copper-sulphate 
electrodes used for the measurements 
were found to check within 5 mv. No 
attempt was made to determine the 
potentials closer than 5 mv. 

The steel coupons used in the test 
were cut from a single piece of 20- 
gauge cold-rolled mild steel containing 
approximately 0.15 percent carbon. 
Each specimen was ground with No. 
240 abrasive cloth until all the original 
surface had been removed. After being 
dusted with a brush, each specimen was 
weighed to the nearest 0.2 mg. The 
surface was not touched by hand from 
the time of grinding until removal 
from the cell for final cleaning and 
weighing. In order to eliminate sys- 
tematic errors‘all coupcns in a group 
were handled in a random manner 
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Fig. 5. Corrosion rate vs. current 
density—Soil No. 3 
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during grinding, weighing, mount- 
ing, and placing in the test rack. Three 
coupons of each group were laid aside 
and reweighed with the others at the 
end of the test period to permit correc- 
tion for changes in the balance or 
weights. The corroded coupons were 
cleaned by softening the scale in 20 
percent acetic acid followed by brush- 
ing in hot soapy water and immediate 
drying. This was found to remove all 
corrosion products without removing 
any of the metal. 

The soils tested were brought in 
closed containers from the field, the 
moisture content determined, and a 
portion of the soil dried completely. 
For the purpose of the test, moisture 
contents differing from that of the 
original soil were obtained either by 
mixing dry and moist soil or by adding 
distilled water to the moist soil, de- 
pending on whether the moisture con- 
tent was to be lower or higher than 
the original value. After mixing, the 
samples were placed in airtight jars and 
allowed to stand until the moisture had 
become uniformly distributed through- 
out the mixture before placing the soil 
in the test cells. 


Results of Test 

The four soils chosen for the test 
were of widely different corrosiveness 
as measured by the Shepard resistivity 
method and substantiated by experi- 
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Fig. 6. Corrosion rate vs. current 
density—Soil No. 4 
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FOR MODERN 
IPELINE 
PUMPING 


Byron Jackson O. L. MULTIPLEX Pumps long 
ago have been adopted as “standard” by all pipe 
line operators who base their selections on the 
“ultimate cost per barrel pumped. 


Proper design and rugged construction are 
respons: ible for their long life, trouble-free oper- 
ation and low-cost performance. 


THRUST LOAD ELIMINATED 

Byron Jackson O. L. MULTIPLEX Pumps do 
not have heavy, power-consuming, trouble-mak- 
ing thrust bearings. They are not necessary. 
Back-to-back mounting of impellers balances 
90%, of the hydraulic thrust load, and the re- 
maining 107% is almost completely eliminated by 
using properly dimensioned hub-rings without 
the addition of auxiliary parts. This patented 
construction is not available on conventional 
pipe line pumps. 


EFFICIENT AND DEPENDABLE 

Extra long, external cross-overs give high effi- 
ciency of energy conversion between stages. 
Extra deep stuffing boxes at low pressure (with- 
out the use of bleed-offs and hydraulic balances) 
combined with rugged shafts and hardened shaft 
sleeves, make the usual troublesome packing 
problems a negligible consideration. 

Capacity range: 250-2,000 g.p.m.; head range: 
6£0-2,800 feet. 


Why not discuss your pipe line 
pumping problems with a quali- 
fled Byron Jackson engineer? No 
cost—no obligation—just contact 


the office nearest you. 


Right: Variations to meet a wide range 
of specifications are possible. This 
b-stage unit is of special design to meet 


exacting requirements. 










CENTRIFUGAL PUMPS 





























Above: One of several 3-stage 
Byron Jackson O. L. MULTI- 
PLEX Pumps, developed to 
solve unusual problems for a 
leading oil company. 























Byron Jackson Co. 
Dept. O-32 


Executive Offices and Factory: 


2150 East Slauson Avenue 
(Mail Address, Box 2017, 
Terminal Annex) 
LOS ANGELES, CALIF. 


Factories: 


Seventh and Carlton Streets 
BERKELEY, CALIF. 


P. O. Box 409 
BETHLEHEM, PENN. 


6247 Navigation Boulevard 
(Mail Address, Box 2198) 
HOUSTON, TEXAS 


Sales Offices: 


{07 South Dearborn Street 
CHICAGO, ILLINOIS 


4120 Lexington Avenue 
NEW YORK,N. Y. 


1872 


ACKSON 


FOR EVERY SERVICE 
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Fig. 7. Metal to adiacent soil poten- 
tiais—Soil No. 1, 10 percent moisture 
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ence with pipe lines laid in them. Fig. 
2 shows curves of soil resistivity as a 
function of moisture content for the 
four soils tested. The soils were of an 
alkaline nature common to the more 
arid areas of the San Joaquin Valley, 
California, and may be described as 
follows: 

Soil No. 1. A corrosive low-resis- 
tance clay taken from a small alkali 
flat near Byron, California. The flat 
was one of several such localized de- 
posits in an area of alternate Altamont 
loams and Yolo clay loams. The sam- 
ple taken had a moisture content of 
13.5 percent. 

Soil No. 2. A dry high-resistance 
Altamont loam from a point near By- 
ron, California. This soil is considered 
to be harmless except for local alkaline 
areas similar to Soil No. 1. The mois- 
ture content of the sample was 6.3 per- 
cent. 

Soil No. 3. An extremely corrosive 
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Fig. 8. Metal to adjacent soil poten- 
tia's—Soil No. 1, 20 per cent moisture 


Sr 





34ma/sq./t 


1 ma/sq tt | 


33 ma, sg ft 





2ma/sq ft 


Ongprotecled 


VOLTS 


vSO, Erectrove 
> 


( 
w 
; 
it 


To 


——__—__—__j 


DoTEN TIAL 











Salinas clay taken from Cholame Flats 
east of Paso Robles, California. When 
tested by the U. S. Bureau of Standards 
it was considered to be one of the most 
corrosive soils in the United States. The 
moisture content of the sample was 31 
percent, although this is higher than 
prevails throughout the year. 

Soil No. 4. A Panoche loam from 
Kettleman Plains typical of a consider- 
able part of the western San Joaquin 
Valley. The soil often contains patches 
of more corrosive earth that makes 
pipe-line maintenance expensive. Ca- 
thodic protection applied to pipe lines 
in this soil gave unusually high pipe- 
to-soil potential differences. The sam- 
ple taken showed a moisture content 
of 14 percent. 

The results of cathodic protection 
tests in these four soils are shown in 
Figs. 3 to 6, inclusive. The curves are 
for corrosion rate plotted as a function 
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Fig. 9. Metal to adjacent soil poten- 
tia's—Soil No. 2, 6.3 percent moisture 
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of protective current density. From 
these curves it is apparent that the cur- 
rent density required for complete pro- 
tection was greatly affected by the soil 
tested and by the moisture content of 
that soil. Soil No. 2 behaved in a pe- 
culiar manner, the tests at 20 percent 
moisture content showing an increas- 
ing corrosion loss with current densi- 
ties above 1 milliamp. per sa. ft. None 
of the corrosion losses in Soil No. 2, 
however, was large enough to be im- 
portant. This peculiar behavior cannot 
be ascribed to weighing errors because 
the normal experimental error is about 
0.2 mg. per sq. decimeter per day, a 
fact that is borne out by the accuracy 
with which the points on the 6.3 per- 
cent moisture curve fell on zero. Al- 
though occasional large errors do cc- 
cur, it is unlikely that all three points 
on the 20 percent moisture curve are 
wrong. 
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Fig. 10. Metal to adjacent soil poten- 

tia's—Soil No. 2, 10 percent moisture 
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It is interesting that in some cases 
the corrosion loss did not decrease un- 
til the current density was nearly to 
the protective value, and that in four 
of the curves the corrosion loss was 
greater for low current densities than 
with no current. This might lead to 
the conclusion that no cathodic protec- 
tion is better than partial protection 
were it not for the fact that in only 
one case is the difference important, 
and in this case the evidence rests on 
a single experimental point. In labora- 
tory tests of small samples, the effec- 
tiveness of cathodic protection is meas- 
ured by the loss in weight of the sam- 
ple. The destructive effect of corrosion 
on pipe lines, on the other hand, is not 
measured in terms of the weight of 
metal removed but rather in terms of 
the concentration of corrosion, espe- 
cially in the form of pits that pene- 
trate the pipe wall. Pipe failure usually 
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Fig. 11. Metal to adjacent soil poten- 
tia!s—Soil No. 2, 15 percent moisture 
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The Petroleum Industry today— 
like all American industry—is 
faced with its greatest challenge 
in history. It must carry out its 
share of a gigantic National 
Defense program and at the 
same time satisfy the normal 
needs of a prosperous nation. To 
do this requires steel products 
in unprecedented quantities. 


Republic Steel, during the 
decade of its existence, has en- 
larged its facilities, improved its 
equipment and carefully trained 
its organization of men who 
know steel. 


Today, Republic’s men in the 
mills are proud of the new pro- 
duction records they are setting. 
In the offices, experienced men 
are doing their level best to see 
that the steel needs of the nation 
are served. Republic is doing its 
full part in supplying steel— 
first line of national defense. 
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LINE PIPE—NORMALIZED CASING AND TUBING 





Every field welder knows the time that can be saved if pipe ends butt 
evenly—if there are no thin spots to build up. Ask the welder—he knows. 


@ To make sound field welds—fast—you need the 
perfect roundness and uniform wall thickness of Republic 
line pipe. To lower long lengths into the ditch or carry 
them over streams you need the strength and ductility 
of its uniform structure. Remember too, that this scale- 
free pipe comes in long lengths. This means fewer 
welds—greater speed and lower line construction 
costs. Sizes to 16 inch O. D.—and Republic can ship 
it faster than you can lay it. 


Write for a copy of the book —"The Pipe of Progress.” Read 
it and learn how the electric weld process solves most of 
the troubles formerly experienced with pipe in the field. 


REPUBLIC STEEL CORPORATION 


Howard Supply Compan " Republic Supply Company 
Los Angeles, California of ° General Offices: Cleveland, Ohio ° Houston, Texas 


BERGER MANUFACTURING DIVISION e CULVERT DIVISION e NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION e UNION DRAWN STEEL DIVISION e TRUSCON STEEL COMPANY 
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Fig. 12. Metal to adjacent soil poten- 
tials—Soil No. 2, 20 percent moisture 





takes place in localized pitted areas as- 
sociated with a discharge of current 
that might be a stray current from an 
electrical power system, a long-line 
current picked-up by the pipe in a 
non-corrosive area and discharged in 
more corrosive soil, or a current flow- 
ing from a nearby cathodic area on the 
pipe to the anodic point where pitting 
takes place. It is reasonable to expect 
that the application of cathodic pro- 
tection to a pipe line will reduce the 
leak rate if it does nothing more than 
eliminate the areas of excessive current 
discharge even though the average cor- 
rosion rate is little reduced. Conse- 
quently, cathodic protection is usually 
found to be more effective in reducing 
the leak rate than would be expected 
from laboratory measurements. 
Metal-to-soil potential readings tak- 
en during the test runs for Soil Nos. 
1 and 2 are shown by Figs. 7 to 12, in- 
clusive. Soil No. 1 at 10 percent mois- 
ture showed a potential (to copper- 
sulphate electrode) of 0.8 to 0.9 volt 
when protected, an increase of 0.2 to 
0.3 volt more than the potential of the 
unprotected coupon. At 20 percent 
moisture the potential of the protected 





Fig. 13. Metal to adjacent soil 
potential—Soil No. 1 
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specimen stayed at about 0.68 volt, an 
increase of less than 0.1 volt above the 
unprotected value. Although no con- 
clusions can be drawn concerning ca- 
thodic protection in Soil No. 2, it is 
interesting that after protection had 
been in operation for a week or more 
the potentials bore little relation to the 
current densities associated with them. 
Similar curves for Soil Nos. 3 and 4 
were not obtained. 

To complete the study, additional 
curves of metal-to-soil potential shown 
in Figs. 13 to 16, inclusive, were taken 
for the four soils. For this test the 
prepared samples were placed in test 
cells and allowed to stand without 
cathodic protection for a week or more 
until the metal-to-soil potential became 
stable. Then protective currents were 
applied in increasing densities with si- 
multaneous potential readings, the proc- 
ess being done as rapidly as possible to 
reduce the effects of polarization. This 
was done to see if any correlation be- 
tween protection and the instan- 
taneous change in potential could be 
found that might be used in making 
field tests of new cathodic protection 
installations. Comparison of these 
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Fig. 14. Metal to adjacent soil 
potential—Soil No. 2 
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Fig. 15. Metal to adjacent soil 
potential—Soil No. 3 
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ment of a potential change of 0.2 to 
0.3 volt, which has been a recommend- 
ed criterion in the past, would result in 
wasted over-protection for Soil Nos. 1 
and 3, and would give insufficient pro- 
tection in Soil No. 4. 

The choice of a criterion for mea- 
suring the effectiveness of a cathodic 
protection installation is complicated 
by the fact that both the current den- 
sity and the metal-to-soil potential re- 
quired for protection are affected by 
the soil conditions. A study of the 
data, however, shows that high-resis- 
tance soil required a low current den- 
sity for protection and that low-resis- 
tance soil required a high current den- 
sity. This is a fortunate circumstance 
because an electrically protected pipe 
line passing through soil that varies in 
resistivity from place to place tends to 
collect more current in the low-resis- 
tance areas than it does in the high- 
resistance soil. A method of pipe-line 
testing based on this relationship be- 
tween the soil resistivity and the cur- 
rent density needed for protection will 
be discussed in a later article. 








TABLE | 
>, » > » . ¢ rhe 
Soil no. Moisture content, ; Protective : Potential to soil, Pot ntial change 
percent current density, vclts caused by current, 
ma. per sq. ft. volts 
1 10 0.1 0.57 0.01 
l 15 3 0.61 0.03 
1 20 i) 0.66 0.05 
3 17.7 2 0.61 0.03 
3 31 40 0.8 0.18 
4 17.7 3 1.4 0.86 

















curves with the corrosion test data dis- 
closes the values of the potential at the 
current density required to protect 
each specimen. Data are given in Ta- 
ble 1. 

Table 1 plainly shows that the cur- 
rent density required for protection is 
greatly affected by the constitution of 
the soil and by its water content, and 
that measurement of the change in 
metal-to-soil potential upon applica- 
tion of the protective current is of 
doubtful value in determining the ef- 
fectiveness of protection. Establish- 


Fig. 16. Metal to adjacent soil 
potential—Soil No. 4 
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ere is what LINDE has to offer you 


To Help Maintain Efficiency and 
Lower Costs of Oil Field Operations 
y_pRocessts f P 








Flame-Gouging—with Ox- 
weld gouging nozzles, used on 
standard Oxweld cutting blow- 
pipes, a groove of surface 
metal can be removed with- 
out harm to adjacent areas. 








Flame-Cleaning — oxy- 
acetylene flame-cleaning pre- 
pares structural steel for bet- 
ter, faster-drying, more lasting 
paint jobs by removing scale 
and surface moisture. 


Wrinkle-Bending—this oxy-acety- 
lene method of bending pipe produces 
smooth, long-sweep bends of practie- 
ally any radius. Bends are produced 
without thinning or injuring the pipe, 
and without restricting internal flow. 





Lindeweld Process — this Linde 
method of joining pipe in overland 
pipe lines makes use of multi-flame 
welding heads and a backhand tech- 
nique. It consistently produces strong, 
tight, ductile welds in pipe of any size. 


Hard-Facing—Haynes Stellite hard- 
facing rod makes wearing parts last 
longer. Linde also has developed a 
method of hard-surfacing small parts 
by applying Oxweld No. 1 steel rod— 
then heating and quenching. 


Flame-Cutting — oxy-acetylene 
flame-cutting — either with a hand 
blowpipe or with a cutting machine 
is a fast and economical method of 
shaping steel. Flame-cut parts are 
ideal for fabrication by welding. 












Multi-Layer Welding -—for 
welding heavy-wall pipe, this oxy- 
acetylene process offers relatively 
lower costs than other methods. 
Welds are leakproof, even at high 
pressures and temperatures. 


; 









Oxy-Acetylene Welding —the 
oxy-acetylene flame makes possi- 
ble the joining of practically any 
metals. Welding is useful for fab- 
rication, for the repair of parts, 
and for hard-setting bits. 


® These and many other applications of the oxy-acetylene process 
are used daily not only in production of machines and many other 

» products, but also to keep equipment in peak condition and thus 
avoid costly shutdowns. If you would like to know more about how 
you can use these or other Linde processes, ask Linde! 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
General Office: New York, N. Y. WCC Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


Linde oxygen, Prest-O-Lite 
acetylene, and Union car- 
bide are manufactured or 
warehoused at over 267 
points throughout the 
country. Today, more than 
ever before, this complete 
distribution system is your 
assurance that you can use 
the oxy-acetylene processes 
without fear of interrup- 
tions caused by undue de- 
lays in delivery. 

The Oxweld line includes 
welding and hard-facing 
rods, fluxes, welding and 
cutting blowpipes, portable 
and stationary shape-cut- 
ting machines, pipe-cuttinz 
machines, acetylene gener- 
ators; flame-hardening, 


The words “Linde.” “Prest 
are trade-marks of Units 


)-Lite."’ “Union,” “Oxweld,”” “‘Lindeweld,”” and ‘“‘Haynes Stellite” 
of Union Carbide and Carbon Corporation. 






Service Operators Process Literature Field Engineers 






flame-cleaning, and descal- 
ing apparatus — everything 
you need for any oxy-acety- 
lene process. 
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Adequate Equipment Records As A 
Control In Pipe-Line Station Maintenance 





¥ ANY system involving the oper- 
ation of machinery, whether con- 
fined within a single plant site or 
situated at various remote points in a 
farflung pipe-line network, it may be 
assumed that some sort of written 
records will be kept. Whether these 
records should be extensive or reduced 
to a bare minimum depends not so 
much on the requirements dictated by 
the physical equipment as by the. type 
of human equipment comprising the 
operating staff and management of the 
company. In other words, it is useless 
to recommend, worse to insist, that 
elaborate records be maintained unless 
the organization as a whole has been 
sufficiently “sold” on the value of 
using those records for their intended 
purpose—as the basis for study and 
analysis of operations so that improve- 
ments may be made. 

A great amount of time and thought 
has been devoted during the last 10 or 
15 years by nearly all the larger pipe 
line companies to ways and means of 
improving their operations. Consider- 
able progress has been made in devel- 
oping methods by which mechanical 
failures and other types of trouble 
could be reported fully and analyzed. 
It is to be expected that each com- 
pany’s way of attacking the problem 
has differed slightly but all methods 
have had this in common—when ran- 
dom experience from various stations 
have been pooled, attention has been 
focused on certain types of failures 
that previously had not received study. 

Recognizing the value of intracom- 
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large pipe-line system 
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pany exchange of experiences, it is be- 
lieved that a more active exchange of 
experiences between companies would 
benefit the entire pipe-line industry. 
Of course, many valuable contribu- 
tions along this line have been made. 
A paper of this type, in which the 
equipment records and machinery over- 
haul methods of one of the major pipe 
line companies were discussed, appeared 
about three years ago.' 

A system of inspecting and over- 
hauling machinery annually at trunk 
line stations was inaugurated in about 
1931 by another of the larger crude oil 
pipe-line companies operating in the 
Mid-Continent area. Previous to that 
time no regular overhaul program had 
been followed. 

Until 1937, however, this overhaul 
consisted principally of pulling pistons, 
checking cylinder wear, replacing worn 
piston rings, checking crankshafts and 
bearings. Although this overhaul sched- 
ule was a great advancement over 
former methods and resulted in con- 
siderable improvement in operations, 
it was not thorough enough to avoid 
frequent emergency shutdowns be- 
tween the overhaul periods. Greater 
care and more thorough inspections 
must be made as the machinery be- 
comes older. This is particularly ap- 
plicable in older systems in which some 
of the machinery may be from 15 to 
20 years old. 





1Fesential Factors Contributing to the Success of a 
Maintenence Program for > by E. R 
Spencer. Paper presented at n National Oil 
and Gas Power Meeting ‘of the Amer can Society of 


Mechanical Engineers, Dallas, Texas, June 6-9, 1938 


xt Systematic record of mechanical failures correlates random 
experiences—Uniform overhaul procedure and preparation 


of standard operating practices aid in coordinating work in 


Beginning in 1937, as a culmination 
of the several years of experience and 
considerable study given to the prob- 
lem, a more extensive maintenance pro- 
gram was begun whereby greater at- 
tention would be given to all machine 
parts of a nature that might contribute 
to a forced shutdown. 

The first step in this program was 
to make a thorough overhaul of each 
engine and pump, inspecting all mov- 
ing parts to determine their condition 
and replacing any parts that, in the 
judgment of the machinist in charge, 
would not last in service another year. 

After the work of this general over- 
haul program had been completed, all 
stations were instructed to report all 
mechanical failures occurring there- 
after on the form shown in Fig. 1. 
This form has been filled out to serve 
merely as an example and is a hypo- 
thetical case. 


Failure Report 


The mechanical failure report shown 
in Fig. 1 serves four very excellent 
purposes: (1) it focuses the attention 
of the local men at the station on the 
cause of the failure; (2) it supplies 
the general office with the necessary 
information to permit an immediate 
analysis of the failure; (3) it supplies 
statistical data valuable in correlating 
the company’s experience as a whole, 
and (4) it serves as a permanent rec- 
ord of the specific failure. 

Most of the items on the report are 
self-explanatory and can be filled in 
more or less automatically. As in most 
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each unit, is aly one of the automatic refine- 
ments that serve in reducing to minimum the total operating expense and 
labor involved in de-salting crude charging stocks. Such operating features 
. . . Fesulting from Petreco’s continuous efforts to improve, simplify and 


modernize . . . result in dependable performance, efficient operation, 
minimum costs, and positive results. 


In close relation to improvements in equipment, Petreco has perfected 
its research and testing facilities so that accurate performance estimates 
can be made prior to the installation of de-salting plants. This service is 


available in connection with your salt problems without cost or obligation. 
Inquiries are invited. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA. 
General Offices: Los Angeles, California 
Gulf Coast Division: Houston, Texas Eastern Division: Toledo, Ohio 
Representatives In Principal Oil Fields and Refining Centers 
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Pipe Line — 
reports of similar nature, valuable in- 
formation can be contributed under 
the heading of “Remarks” if the man 
making up the report has the ability 
to express himself briefly but fully. In 
choosing between too much and too 
little, it is preferable to have too much 
said within the space alloted. Often 
these word pictures can reconstruct the 
scene quite vividly and give a clue to 
the trouble that otherwise might re- 
main obscured. 

To emphasize the value of such ex- 
plar.atory remarks, the following “mis- 
cellaneous remarks” have been selected 
at random from various mechanical 
failure reports in the files. 


1. Type of failure: “Split balls in 
vertical shaft governor bearings 
both upper and lower,” dated 
May 22, 1940. 


Miscellaneous Remarks: “The engi- 
neer on duty noticed a slight click in 
governor that was not very noticeable. 
Maybe it would be five minutes before 
click would be heard again. He called 
my attention to it and we decided to 
take governor down and see what 
trouble was and we found the ball 
bearings both about ready to fail. No 
damage was done to shaft or anything 
else as the balls had not broken up yet, 
just split. Both of these ball bearings 
were installed January 19, 1939, dur- 
ing overhaul of engine by the division 
machinist and were inspected again 
May 10, 1939, by the assistant master 
mechanic when crankshaft was drilled 
for pressure lubrication.” 


2. Type of Failure: “Crank and 
piston pin bearings,” dated Jan- 
uary 24, 1938. 


Miscellaneous Remarks: “Crank 
bearing in No. 1 cylinder was installed 
January 28, 1935. The piston pin bear- 
ing in No. 1 cylinder was installed 
May 17, 1936. Bearing material was 
not stamped. Crank bearing in No. 2 
cylinder installed before engine was 
moved to this station. No record of 
length of time in service (no mark- 
ing). No. 4 cylinder crank bearing had 
small place in upper half that was bad 
and was repaired by machinist. Crank 
bearing in No. 5 cylinder had bad place 
about 1 in. by 114 in. in upper half 
that was broken. This was repaired by 
machinist. Both of these bearings were 
installed May 19, 1936. We have a 
bronze-backed crank bearing in No. 3 
cylinder that was installed May 18, 
1936, and is now in excellent condi- 
tion, not a crack in it.” 


3. Type of Failure: “Cracked cyl- 
inder head,” dated September 21, 
le Pee 


“This was 


Miscellaneous Remarks: 
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not an absolute failure where we were 
required to shut down at once. Engine 
was running okay but was hitting 
light on this cylinder (No. 4). Fuel 
pump valves in this cylinder were 
ground but this did not remedy it any. 
We took the exhaust temperature and 
found that it ran higher than any of 
the other cylinders. We then removed 
the valves and found part of the ex- 
haust valve gasket gone and discovered 
the crack. No water had leaked through 
crack and pressure from cylinder leaked 
through as it did not show up in the 
cverflow water. This cylinder would 





possibly have run a long time without 
completely failing. I believe this crack 
can be repaired. Water jackets on this 
engine were washed out August 11, 
1937, and exhaust valves were ground 
at this time. Very little mud in head 
and no hard scale to mention. Crack 
runs from about one inch above the 
exhaust valve seat in head down and 
across the head to opening for fuel 
valve, but does not cross the fuel valve 
seat. Total length of crack about 4 
inches.” 

Eprror’s Note: This article will be 
continued in a later issue. 








TYPE OF FAILURE Burned Crank Bearing 
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AILURE OCCURRED 


ic] 


> 

a 
x 

yy 


Feb. 1 1934 HOUR 2310 PM UNIT NO 


owen 


- 5 ENG.OR PUM Eng. 








EQUIPMENT FAILURE OCCURRED IN (ENGINE, PUMP, S7C.): 

















MAKE Nordberg SIZE 440 H.P. G.NO. 3095-A_—— SFL.NO. 3774 
NAME (DESCRIPTION’ FARTS TAAT FAILED Top nalf No. 2 Crank Bearing 
FG. FARTS NCS. 231 TIME IN SERVICE 12 Yrs. 
HAD WARTS GIVEN PREVIOUS TROUBLE? Ne NEW OR SRCOND HAND WHEN INSTALLED New 
ENGINEER ON DUTY John Deco OILER ON DUTY Joe Smith 
LAST INSPECTED BY MaCHINIST oe Ce Gilliatt DaTE Jen. 1, 1934 
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CAUSE OF FAILURE 


LAPSED TING BETWEEN LAST TOUR INSPECTION & FAILURE 1 Hr BY 


Oil Supply Valves not properly adjusted and feeding insuffi- 





Engineer 








cient oil 





more thoroughly and regularly. 


COULD FAILURE HAVE BEEN PREVENTED? Yes 


HOW? By enginccr making inspections 








DISPOSITION OF CASE (REPAIRS, KEPL.CEMENTS, ETC.) Replaced with new bearing. 








MISC. REMARKS (CHIEF ENGR., MACHINIST, 


err wil al 4 
SUPT., ETC.) 


dirty with cum deposits in oil lines. Mcre frequent cleanine anc inspection 


PT Qil inspected and found 








should prevent reoccurence. 
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Fig. 1. This 8'/2 by 11 form is filled out for every failure occurring in 
essential equipment 
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Application of Oxy-Acetylene Welding to 
Pipe-Line Construction and Maintenance 


A PETROLEUM 
2S ENGINEER 


x> Wrinkle-bending, welding, beveling, 
reclaiming pipe, and fabrication of 


special fittings principal uses for oxy- 


Sena 


acetylene flame 


by It CC Srloalicliiaas 


Engineer, The Linde Air Products Company 


1. oxy-acetylene flame, with 
its 6000-deg. heat conveniently 
available instantly upon ignition, has 
during the last year proved to be an 
increasingly versatile tool in the con- 
struction, repair, and maintenance of 
pipe lines. The most widely used appli- 
cations of the flame have been in 
wrinkle-bending, pipe welding, bevel- 
ing by oxy-acetylene cutting, reclaim- 
ing and salvaging used pipe, and fabri- 
cation of special pipe fittings. Oxy- 
acetylene welding and cutting have 
also been used as valuable aids in the 
repair and maintenance of pipe-line 


construction equipment. 


Wrinkle-Bending 


More and more pipe-line construc- 
tion companies have found that 
wrinkle-bending with the oxy-acety- 
lene flame is a speedy and economical 
method of changing the direction of 
pipe of virtually any diameter to fit 
the contours of the terrain over which 
the pipe line must travel. Large 
capacity oxy-acetylene heating blow- 
pipes are used to heat a small circum- 
ferential band partway around the 
pipe. When the pipe wall attains the 
proper temperature, the pipe is pulled, 
either by gravity or by block and 
tackle, and a wrinkle is formed, re- 
sulting in a slight bend at the point of 
heat application. Any degree of curva- 
ture may be obtained by making a 
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F. C. HUTCHISON 


was born in Montreal, Canada, and received 
his elementary education in Minneapolis, Min- 
nesota—After several years’ experience in the 
manufacture of radio specialties, he entered 
Massachusetts Institute of Technology to spe- 
cialize in machine design—Graduated in 1927 
with the degree of bachelor of science in me- 
chanical engineering—After graduation he was 
employed by The Linde Air Products Company 
—Spent two years in fundamental research 
work and then was transferred to the Appara- 
tus Development Section—Since 1932 he has 
served as engineer in process service work— 
Lives in Kansas City, Missouri. 





series of these wrinkles, without un- 
duly stressing and without thinning 
of the pipe wall on the outside of the 
bend. Wrinkle-bending does not de- 
crease the size of the inside diameter 
of the pipe, so there is no impeded 
flow or turbulence and no obstruction 
to cleaning scrapers. 


Pipe Welding 

Recent progress in oxy-acetylene 
welding can be attributed largely to 
the improved technique of the Linde- 
welding process with multiflame tips. 
This process utilizes an excess acetylene 
flame and backhand technique, i.e., the 
blowpipe is held so the flames point 
back toward the completed portion of 
the weld. By means of the extra flames, 
the vee just ahead of the point of weld- 
ing or the vee and the welding rod 
(depending on the number of flames) 
are preheated just before being melted 

(Continued on Page 84) 
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Operator making a position weld 
with a 4-flame tip 
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: CLARK STEAM-DRIVEN 
“ANGLE COMPRESSOR 


Sizes up to 4,000 H. P. 


In response to a request by the Union Oil Company of 
California, for a large-capacity CLARK “Angle” Com- 
pressor with steam drive — Clark recently designed and 
built two 3.000 H.P. “Angle” units — one of which is 
shown at left. 











These two units, equal to a battery of ten 6-cylinder, 
600 H. P. CLARK gas-driven “Angles”, — are being in- 
stalled in Union's refinery at Oleum, California, along 
with three 8-cylinder CLARK gas-driven “Angles” 
equipped with our new supercharged power cylinders 
and developing 1,000 H. P. per unit. 


The new CLARK Steam-Driven “Angle” is equipped 
with Unaflow steam cylinders, noted for economical 
operation. The particular features of this compressor are 
small floor space requirements, low foundation and 
building costs, economical steam rates, flexibility, and 
minimum maintenance costs due to the smallness of the 
parts. Tests indicate this unit will set new records in its 
field for low first cost. low maintenance, and low oper- 
ating cost per horsepower. It is available in sizes from 
600 to 4,000 H. P. Get in touch with our nearest office 
for complete information. 


CLARK BROS. CO., INC. .. OLEAN, NEW YORK. U.S.A. 
'" Export Offices: 30 Rockefeller Plaza. New York. 
‘ Domestic Sales Offices and Warehouses: Tulsa, 
Okla.; Houston, Texas: Chicago, Ill.; Boston, Mass. 

(131 Clarendon St.) West Coast Offices: Smith-Booth- 

Usher Co.. Los Angeles, Cal. Foreign Offices: 72 

Turnmill St., E.C. 1. London; 4 Str. General Poetas. 

Bucharest, Roumania 


Affiliated Companies 


Dresser Manufacturing Company, Bradford. Pa. 
Bryant Heater Company. Cleveland. Ohio 
Pacific Pump Works. Huntington Park, Calif. 
Van der Horst Corporation of America. 
Porous Chrome Hardening for engine parts. 





- COMPRESSOR UNIT 


teal a 
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A series of wrinkles, each of which 
provides a slight curve, contributes to 
the completed wrinkle-bend 
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(Continued from Page 81) 


in the welding action, thus consider- 
ably increasing the speed of the opera- 
tion. 

Many construction companies have 
managed to simplify their equipment 
requirements by using the oxy-acety- 
lene process for pipe welding as well 
as for pipe bending, and this type of 
double duty for acetylene generators, 
oxygen cylinders, oxy-acetylene blow- 
pipes, regulators, and other apparatus 
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has in many instances resulted in con- 
siderable economies. Furthermore, oper- 
ators trained in oxy-acetylene welding 
can generally be relied upon to handle 
the blowpipe satisfactorily in wrinkle- 
bending, thus making it possible to 
shift the operators from one job to an- 
other as the need may arise. 


Oxy-Acetylene Cutting 


In the construction of pipe lines, the 
oxy-acetylene cutting flame has proved 
to be highly useful for work requiring 
shape-cutting, edge preparation, or 
simply the severing of ferrous metals. 
Pipe can be quickly and easily beveled 
in preparation for welding by means 
of a hand-cutting blowpipe, or by a 
portable oxy-acetylene pipe-cutting 
machine adjustable to work on pipe of 
various diameters. The speed and sim- 
plicity of oxy-acetylene beveling has 
been a particularly valuable boon in 
the laying of lines of reclaimed pipe, 
where each section of pipe must be 
beveled at both ends in preparation for 
welding. The cutting blowpipe is also 
used for the speedy removal of un- 
usable sections of salvaged pipe. 

Oxy-acetylene cutting has also been 
widely used in the fabrication of spe- 
cial fittings, plugs, and headers, and 
for making “half soles” used in pipe- 
line repairs. Frequently it has been pos- 
sible to make profitable use of available 
oxy-acetylene cutting and welding ap- 
paratus for fabricating special items 
such as leak clamps, metal skids for 
carrying oil drums, tool houses, gen- 
erator assemblies, and for shaping re- 
placement parts of relatively simple 
design for ditchers, tractors, and sim- 
ilar construction equipment. 








Special pipe sections and fittings can 
be cut to length and the edges bev- 
eled for welding by means of a pipe- 
cutting machine of the type shown 
here. This operator is fabricating a 
special bull-plug fitting 


PBF BBB LPB BE BIBI LI II LD LD DD DD DD DP 


Repair and Other Work 


Oxy-acetylene welding and cutting 
are extremely useful in repair and 
maintenance work for welding broken 
metal parts, for building-up worn sur- 
faces such as ditcher teeth, tractor 
treads, pins and links, and catheads, 
normally subject to abrasive wear, and 
for many other miscellaneous jobs re- 
quiring “metal carpentry.” By means 
of bronze-welding, repairs have often 
been made to heavy castings that 
would have been impossible by any 
other means. Building-up worn sur- 
faces can be accomplished with a va- 
riety of materials, the choice of which 
depends upon the service conditions 
under which the part operates and 
upon the wear resistance desired in the 
rebuilt part. The rebuilt part can be 
made to have the same properties as 
the original part; or its resistance to 
wear and abrasion can even be made 
much greater than that of the original. 
Bronze, steel, and various hard-facing 
materials can all be applied to wearing 
surfaces by means of the oxy-acetylene 
flame. 


ODPL PII II LPI PID DDD DD L. 


Oxy-acetylene cutting blowpipe is 
used to cut-out badly pitted or cor- 
roded sections in reclaiming used 
pipe, and for beveling pipe ends in 
preparation for welding 
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Recondition those Pitted Sections 


under ALL weather conditions 


T°} TO TTs 


hey 


Cold, Hand-Applied NO-OX-ID Gives 
Lasting Pipe-Line Protection 


You don’t have to go to great expense to recondition sections 
of your pipe where “‘hot spots’? have caused bad pitting and 
corrosion. NO-OX-ID cold, hand-applied coatings are easy and 
inexpensive to apply and give positive protection. 

NO-OX-ID is particularly adapted for reconditioning work. 
Ata minimum of coating expense, it will stop pitting that has 
already started and prevent future corrosion. Its application is 
possible under practically all weather conditions. NO-OX-ID 
coatings are used extensively in swampy and wet areas which are 
inaccessible to other methods of coating. They are especially 
suitable for small repair jobs and replacement of short sections 
of line where it is not desirable to carry extensive equipment. 


Dearborn Chemical Company 
Dept. L, 310 S. Michigan Ave., Chicago 


f 


“RON pi @) Gin RUST 


REG TRADE aR 


The Original Rust Preventive 
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Most Coatings ‘‘Bridge”’ the Pits and 


Corrosion Continues 











Ordinary hot coats do not penetrate into the pitted areas 
on pipe that is being reconditioned. Instead, they “‘bridge” 
over the pits. Furthermore, they do not act chemically to 
stop the corrosion already started. 


NO-OX-ID Penetrates into Pits and 


Arrests Corrosion 








NO-OX-ID 


DiS Mii SMM! su 


NO-OX-ID is readily forced into all pits and rusted areas. 
The chemical inhibitors in NO-OX-ID immediately check 
all active corrosion. Application can be made under all 
weather conditions without extensive equipment. 


RUST PREVENTIVE 


PIPE COATINGS 
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Lowering-in a section of 
the line 
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A PETROLEUM 
ZZ ENGINEER 


Senlice 


by 
WH. Shelly 


Superintendent, Shell Pipe Line 
Corporation 


Laying A Tough Strip of Pipe Line 


+ Construction of Shell's new all-products line 
in East presented a variety of engineering 


problems 


HE laying of 59 miles of new 
pipe line in a country that can 
already boast of 96,000 miles of inter- 
state and 20,000 miles of intrastate 
line would be, under ordinary circum- 
stances, nothing to write home about. 
Shell Oil Company’s new all-products 
line from Fall River to Waltham, 
Massachusetts, however, presented all 
the engineering problems a construc- 
tion engineer could wish for and a few 
he might very well have done without. 
The line originates at Shell’s Fall 
River ocean terminal, crosses two nav- 
igable rivers, 17 railroad rights-of-way, 
97 roads, several towns, and hundreds 
of back-yards, vacant lots, gardens, 
and other small pieces of private prop- 
erty before reaching the new Shell 
terminal at Waltham. The right-of- 
way men found it necessary to exam- 
ine nearly 1000 separate titles, only 
500 of which were actually used. Al- 
though a two-rod right-of-way is re- 
quired to maneuver the big bulldozers 
and other equipment, some rights-of- 
way across estates near Boston were 
not much more than 2 ft. wide. 
Construction work on the line could 
not begin until October 24, 1940, but 
the severity of the average New Eng- 
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land winter made it imperative that 
the job be completed by December 15, 
a check of weather reports having pre- 
viously revealed that by the latter date 
frost might penetrate the ground to a 
depth of 20 or 30 in., thus making it 
impossible to dig trench. 

This time handicap proved to be but 
the first in a series. Numerous thick 
growths of small trees and brush first 
had to be cleared from a right-of-way 
of solid rock ledges, boulders, and 
swamps. It was impossible to use ditch- 
ing machines in making trench and 
recourse was had to back hoes, as many 
as 15 of which were in operation at 
one time. From 30 to 50 air compres- 
sors with rock-drilling equipment were 
used continuously on rock excavation. 
Blasting was done in this work except 
within town limits and along railroads 
where the hazards were too great. In 
such cases “rock busters” with paving 
breakers were substituted for blasting. 

Of the 59 miles traversed by the 
line, 13 are through swamplands rang- 
ing in length from 1000 to 4000 ft. In 
some cases rip-rap could be used to hold 
tractors but usually the distance and 
the fact that there seemed to be no bot- 
tom to the swamps made this method 





W. H. SHELLEY 


was borrowed by Shell Oil Company, Inc., from 
Shell Pipe Line Corporation to supervise the 
construction of the new all-products pipe line 
described in this article—Shelley was an ideal 
choice for construction superintendent as his 
experience in that field dates back to 1916, 
when he worked on a 6-in. crude oil line from 
Healdton, Oklahoma, to Cushing, Oklahoma, 
Shell's first pipe line in the Middle West—That 
was his first job with Shell and he has worked 
on the construction and operation of almost 
every major Shell line since—Before starting 
the Massachusetts line, Shelley thought he had 
experienced just about every condition possible 
for a pipeliner, but New England held one or 
two surprises—He is now back on his own job 
as superintendent of the West Texas area for 
Shell Pipe Line Corporation. 
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Some Advantages of the 
Graver Expansion Roof 


All equalizing equipment in- 
side, protected from weather. 


Viscosity of oil in liquid seal 
is constant, unaffected by 
temperature changes. 


Maintains conical shape, 
making it self-draining. 
Requires no more mainte- 
nance than ordinary cone- 
roofed tank. 


Is fool-proof. 
Other Features 


Suitable for tanks of any 
capacity. 

No shovelling of snow or ice 
from roof. 


Equalizing mechanism can be 
adjusted if necessary from 
outside without taking roof 
out of service. 


Will last as long as ordinary 
cone-roofed tank. 


NO EVAPORATION LOSS 
with this Expansion Roof 


LOSS of gasoline by evaporation from storage or 
working tanks today is more costly to the refiner 
than ever before because it is a 4’fold loss. Every 
gallon that vanishes through your tank roofs 
carries with it, besides the gasoline itself: 


The cost of producing the gasoline. 


The easy starting qualities—because 
it’s the light ends that go first. 


Part of the octane value—because the 
light ends carry most of the anti 
knock properties. 


You don't need to suffer such losses any more—the 
remedy is simple, effective and available. 


It is the Graver Expansion Roof. 


Install it on a gasoline tank and you end the 4-fold 
loss of gasoline value at once—because no evaporation 
takes place. The Graver Expansion Roof is designed 
on a simple, common-sense principle—to expand the 
space as needed, holding the gasoline vapors instead of 
expelling them. Liquid sealed all around, it rises and 
falls as the vapors in the tank expand and contract. 








The Graver Expansion Roof saves enough to pay for 
itself in a couple of seasons (or less) and goes on saving 
for you. The sooner you find out what it will do for 
you, the sooner you ll make it standard equipment on 
your gasoline tanks. Then your evaporation troubles 
will be over. 


Send for Conservation Bulletin — It’s free. 


GRAVER TANK & MFG. CO. [NC. 


NEW YORK 
CATASAUQUA, PA. 





4034 Tod Avenue, 


EAST CHICAGO, IND. 


CABLE ADDRESS—GRATANK 


CHICAGO 
TULSA 
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19. THE SOLUTION OF YOUR PISTON - RING ‘PROBLEMS 


| 








Saves 
nk uel 


yy THIS CASE HISTORY 


and the others in this series are 
typical of the many in our file, 
supplied by operators of prime 
movers throughout the country 
who have found the answer to 
their ring problems in a change 
to COOK'S GRAPHITIC IRON 
PISTON RINGS, 
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COOK’S GRAPHITIC IRON PISTON RINGS | 


lower the rate of cylinder wear, increase h.p. output 
per gallon of fuel and restore new engine power, even 
after cylinders are badly worn. These results are as- 
sured by the combination of (1) COOK'S GRAPHITIC 
IRON —the highly refined COOK'S Ring material; 
(2) exclusive designs that positively and permanently 
seal combustion pressures; (3) pre-conditioned wearing 
surfaces. You too can reduce your operating and main- 
tenance costs by installing COOK'S Rings next time 
you make replacements. Ask for informative literature. 


C. LEE COOK MANUFACTURING C0. | 


INCORPORATED 


LOUISVILLE, KY. fuiss'° 


Tulsa 


New York Los Angeles 


na Orleans 
San Francisco 





Caperiessce says ‘'\T PAYS TO USE COOK’S GRAPHITIC IRON PISTON RINGS” 
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virtually impossible. In most swamp 
crossings the pipe was welded on the 
edge of the swamp and shoved across 
with pipelaying tractors. All welding 
was done by the stove-pipe method, 
200-amp. gasoline-driven arc-welding 
machines mounted on skids and drawn 
by tractors being used. 

Along railroad rights-of-way and in 
other restricted areas it sometimes was 
impossible to employ pipe-laying trac- 
tors. In such places hand labor was 
used to bring the necessary material 
to the scene of operation. The ditch 
was backfilled with tractors equipped 
with angle blades or by horse-driven 
mormon boards in such places as one 
or the other could operate. Hand labor, 
of course, had to be used along railroad 
rights-of-way and in the swamps. 

All 97 roads were cased at the cross- 
ings. In many instances the road grade 
bases were of rock, which made boring 
impossible, the roads having to be cut 
and pavement repaired after placement 
of casing. 

The 17 railroad crossings were not 
“duck soup” either. They were accom- 
plished by boring, jacking casing, or 
open-cutting methods, depending on 
the particular conditions. Quicksands 
were encountered on some of these rail- 
road crossings making it necessary to 
jack the casing under the tracks. Suc- 
tion pumps handled the water while 
these operations were performed. In ex- 
treme instances the point at which 
boring was to be done would be actu- 
ally below the water level, necessitating 
the use of coffer dams in addition to 
the suction pumps. The longest cross- 
ing made by jacking casing was a four- 


track railroad where 90 ft. of 10-in. 
casing was installed. In this instance 
both sand and water were encountered 
and pumps were operated continuously 
while the job was in progress. On this 
particular crossing the top of the cas- 
ing had to be 7 ft. from the base of 
rails of the highest track. 

Both the Taunton and Assonett riv- 
ers are navigable streams and the pipe- 
line crossings being near their outlets 
to the sea were affected by tides. The 
pipe used on both these crossings was 
29-lb., 6-in. with asphalt coating as 
protection against salt water. Joints 
were electric welded, the welds being 
protected by sleeves. 

In the case of the Assonett River, 
government specifications called for a 
minimum depth of 4 ft. in the ditch 
for the entire width of the stream. A 
derrick boat and work barge were used 
in laying the line across the river. Pipe 
and welding equipment were loaded on 
the barge and the sections were welded 
on it. The actual operation was begun 
when the barge was put into position 
over the ditch near the south bank of 
the river. The first section of pipe was 
then shoved onto the bank. Two- and 
three-joint sections were then made-up 
and welded into position, the pipe be- 
ing handled by derrick. The position 
weld completed, the barge and derrick 
boat moved across the stream, the pipe 
being held in position directly over the 
ditch by anchor lines manipulated by 
workmen. This procedure was followed 
until the pipe was in the trench to a 
point near the north bank. Then, dur- 
ing high tide, the barge was worked 
into shore as far as possible and the 
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Making a weld as the joint of pipe is 
held in place by a tractor equipped 
with a boom and winch line 
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last section of pipe welded into place. 
This section was long enough to reach 
the bank. While a derrick held the pipe, 
the barge was then backed out and the 
section lowered into place. The ditch 
was dug into both banks sufficiently 
deep so that it was well under the river 
bed. This made it possible to lay pipe 
to both banks without bending it on 
the barge. 


The Taunton River crossing was ac- 
complished in much the same manner 
except that the job was more difficult 
because the ditch had to be 9 ft. below 
the bed of the river. Government navi- 
gation specifications called for pipe to 
be 18 ft. below mean low tide. 

Final welding on the line was com- 
pleted December 30, little more than 
two months after the beginning of 
construction. The line was first tested 
with 100-lb. air pressure followed by 
a 1200-lb. water test. In the latter 
case, salt had to be added to the water 
to prevent freezing. 

Mile for mile, this has been one of 
the toughest jobs Shell pipe-line men 
ever tackled. For its abbreviated length, 
it manages to pass through more rough 
country than the average Texas and 
Oklahoma pipe-liner would believe and, 
as somebody said, “It has more curves 


than the front row of a Broadway 
Chorus.” 





Record Number of New 
Oil Fields Discovered 


The American petroleum industry 
apparently discovered more new oil 
fields in 1940 than in any prior year. 
Preliminary reports indicate that 306 
new fields and 193 new formations 
were added to the oil area of the United 
States. 


Texas led all states with 125 new 
fields and 102 new producing forma- 
tions. Oklahoma had 46 new fields, 
Kansas 33, Illinois 30, and Michigan 
26. The 1940 total of 306 new fields 
compares with 259 in 1939, 264 in 
1938, 224 in 1937, and 165 in 1936, 
and brings to 1218 the number of new 
oil fields discovered in the United 
States in five years. 


The number of new oil-producing 
formations discovered in 1940 was 
slightly less than the 215 found in 
1939 but larger than in any other year. 
Many of these new “sands” were found 
at different depths in older oil fields as 
the result of further research and 
deeper drilling. 
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LARGE DEEP 
VALVE STUFFING 
Fig. 2652. 12” stroke —176 OPENINGS BOXES 
bbls. at 1500 Ibs. to 592 bbls. se j 
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Fig. 1741, with Diesel Drive— 
250 bbls. at 600 Ibs. to 502 
bbls. at 300 Ibs. 








Fig. 1742. Electric Motor Drive. 
54 bbls. at 1400 Ibs. to 250 
bbls. at 600 Ibs. 


La dominating position of GASO Pumps in the field of oil pipe 
line pumps is not due to luck or to aggressive salesmanship. It is 
due to merit of product, achieved through a quarter century of strict 
specialization. GASO Pumps are built exclusively for oil pipe line 
use, and are designed by engineers of long experience to deliver 
exceptional performance in this service. Some of the features which 
have made them the choice of pipe line engineers, are here listed: 


High-Tensile-Strength Molybdenum Cast Iron is used for fluid- 
end casting. 


Extra-Large Valve Openings and Fluid Passages permit proper 
filling at highest speeds. 


Individual Valve Chambers. 
Extra-Deep Stuffing Boxes give tightness without undue tension. 
Long Frames Prevent Overlapping of Piston Rods. Pumped fluids 





Fig. 1743. 156 bbls. at 


_ eo a. : will not reach crankcase. 


Herringbone Gears are Center-Mounted on Shafts to equalize 
loads on bearings. 





Fig. 201. GASO Rodline Pump. 
30.96 bbls. at 18 strokes, to 
41.28 bbls. at 24 strokes. 








MEN PICK GASD 


LARGE CRANKS 
ROLLER SET AT Fig. 2050-S. Portable Unit. 59 
BEARINGS 90° ANGLE bbis. at 1000 Ibs. to 255 bbls. | 

















at 250 Ibs. 
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Fig. 2249. Also mounted on 
trailer. 46 bbls. at 750 Ibs. to 
126 bbls. at 300 Ibs. 


ps aapermerntren cere 





Fig. 1550. 59 bbls. at 1000 
Ibs. to 255 bbls. 
at 300 Ibs. 


Extra-Large Roller Bearings mount crank, pinion and worm shatts, 
each operating in separate removable housing sealed off from 
crankcase oil. 


Cranks Set at 90-Degree Angle give overlapping piston stroke 
assuring smooth flow. 


Flood-Lubricated gears, crosshead and connecting-rod bearings. 
by oil bath in enclosed crankcase. 


Uniform Wear on Ring Gears, assured by worms of hardened 
alloy steel, ring gears of bronze. 


Versatility. Interchangeable liners; pistons, rings and piston rods 
of any materials specified: valves of any type desired. 





Replacement Parts that Fit. 


Fig. 1849. 46 bbls. at 
900 Ibs. to 126 bbls. 
Gaso Pump & Burner Mfg. Company, Tulsa, Okla. Export Office: at 350 Ibs. 


Send for catalog, or refer to Gaso Section, Composite Catalog. 


149 Broadway, New York. Houston: 2108 Tangley. Los Angeles: 
Service Oil Field Supply Co., 5333 S. Riverside Drive. 
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Fig. 301. Piston Power Pump. 
24 to 30-inch stroke. 31.73 to 
157.36 bbls. per hour. 
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Fig. 1. These riveted pipe-line storage 
tanks were equipped with pan-type 
floating roofs more than 15 

years ago 


BBB BIBI IPI ILI ID DPD DD DD PD PD DOD 


A PETROLEUM 
ZI ENGINEER 


Seale 


Proper Type Tanks Essential to 
Pipe-Line Operating Efficiency 


+ Trend is to reduced storage capacity at stations, the use of 
floating-roof tanks for crude oil and motor gasoline, and 
pressure storage for natural gasoline and liquefied petroleum 


gases 


by Dd é A rson 


Development Engineer, Chicago Bridge and Iron Company 


WEEPING new developments in 

the oil industry have created a need 
for increased efficiency in pipe-line 
operation. This is especially true of 
storage facilities at pumping stations 
and terminals. Not many years ago, 
petroleum pipe lines were employed al- 
most exclusively for transporting crude 
oil from producing areas to refineries. 
A great many oil-storage tanks were 
used but they were not considered to 
be a very important part of the system 
so far as its operating efficiency was 
concerned. Evaporation and leakage 
losses from crude petroleum stored in 
riveted-steel tanks with fixed roofs 
were known to be fairly large, but, in- 
asmuch as a substantial part of the 
liquid lost by evaporation consisted of 
light hydrocarbons including butanes, 
which had little value at the refinery, 
it was not considered worthwhile to 
take extensive steps to reduce losses. In 
fact it was common practice to allow 
the lighter constituents to weather-out 
of crude oil in storage as this afforded 
a cheap way of getting rid of fractions 
that were, at best, only a nuisance to 
the refiner. This point of view has 
undergone a noticeable change in re- 
cent years. The light hydrocarbons, 
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D. E. LARSON 


graduated from Oregon State College in 1928 
with a bachelor’s degree in civil engineering 
—Was research graduate assistant in the engi- 
neering experiment station at the University 
of Illinois, 1928-30, where he majored in 
structural engineering and was granted a 
master's degree —In 1930 was employed by 
the Chicago Bridge and Iron Company, where 
he served as assistant engineer in the research 
department and consultant on technical sales 
problems in the sales department—At present 
is in charge of development activities for the 
company. 


formerly worthless, now form the feed 
stocks for several new processes for 
manufacturing premium-grade motor 
fuels and aviation gasolines. Profitable 
operation demands that the crude oil 
be delivered to the refinery with its 
initial physical characteristics intact. 
There is only one answer: evaporation 
losses must be reduced. 

Another important factor tending 
to modify storage réquirements has 
been the steady improvement in the 
design, operation, and maintenance of 
pipe lines. In earlier days, it was usual 
to provide two 55,000-bbl. storage 
tanks at each trunk-line station. One 
was used as a surge tank to take care 
of variations in the rate of pumping. 
The other served as a standby storage 
tank. It was kept full to provide a 
reserve supply of oil to be used in case 
of breakdowns, which were all too fre- 
quent. The introduction of welded pipe 
lines, together with improved main- 
tenance schedules, has reduced break- 
downs to a minimum. As a result, the 
need for standby storage tanks has been 
virtually eliminated. Today, some pipe 
lines are being operated with only one 
floating-roof tank of relatively small 
capacity acting as a surge tank at each 
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The pumps illustrated here are part of 36 Ingersoll-Rand pipe-line pumps 
installed in one oil field. These have a combined capacity of 1,680,000 
| bbls. a day.* 28 are multi-stage pumps for heads from 900 to 2090 ft. 
) 8 are single-stage pumps for heads of 350 ft. 
| Ingersoll-Rand Centrifugal pipe-line pumps are built to give the utmost 
in eficiency and dependability. Some of the features which influenced 
their selection in this oil field are: 


0 High efficiency due to careful design, special volutes and low interstage 
leakage. 


Q Complete radial and axial balance which eliminates the need for balancing 
devices and reduces bending forces on the shaft. 


© Oversize shaft completely protected from contact with the liquid. 


0 Both stuffing boxes (or mechanical seals if desired) are under suction pres- 


sure only. A large proportion of the 36 pumps discussed above are equipped 
with Ingersoll-Rand mechanical seals. 


| 

| Ingersoll-Rand multi-stage pipe-line pumps are available in 4, 6 and 8 
stages for pressures from 200 to 1350 lbs. and capacities from 150 to 
2000 gal. per min. Ask the pump engineer at our nearest branch for 
lurther details. 


“Since these pumps are placed at intervals along the pipe-line, and therefore handle the same 
oil over and over again, this figure represents total pump capacity and not pipe-line capacity. 


Ingersoll -Rand 


Cameron Pump Division 


11 BROADWAY, NEW YORK, N. Y. 























Pipe Line Pumps “ 
for Dependable 


relate! 
Economical 
Service 


Two 6-RT 4-stage pipe-line pumps 
handling 45,000 bbls. a day against 
1320 ft. head. 


Two 6-RT 4-stage pipe-line pumps 
handling 48,000 bbls. a day against 
905 ft. total head. 


Two 4-RT 6-stage pipe-line pumps. 
One handles 15,000 bbls. a day against 
960 ft. total head and the other 26,400 


bbls. a day against 2090 ft. total head 


' lat 3 





954-10 


























Fig. 2. Close-up view of floating-roof seal after 15 years’ continuous service 
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station. The significant fact is: with 
the passing of standby storage from 
the picture, every pipe-line storage tank 
has automatically become a working 
tank. This point has an important bear- 
ing on the selection of efficient storage 
for pipe-line service. 

A third consideration tending to in- 
crease the use of special types of storage 
tanks is the rapid extension of the use 
of pipe lines for the transportation of 
light products such as moter gasoline, 
natural gasoline, and liquefied petro- 
leum gases. Thousands of miles of gas- 
oline pipe lines are being laid every 
year. It is quite obvious that these 
products of higher volatility cannot be 
stored in ordinary storage tanks with- 
out incurring extremely high vapor 
losses. Each different product requires 
a container adapted to its own specific 
physical characteristics. 


Evaporation loss from a storage tank 
may be defined as loss of liquid due to 
vaporization at the liquid surface. The 
loss is usually classified according to 
the way in which the vapor is actually 
displaced from the tank. Assuming that 
the tank is equipped with vent valves 
set to open under a small amount of 
pressure or partial vacuum thus pre- 
venting free circulation of air in and 
out of the vapor space, there are three 
kinds of evaporation loss, namely: 

Breathing loss caused by thermal 
expansion from atmospheric temper- 
ature change, 

Filling loss resulting from the dis- 
placement of vapor by liquid when 
the tank is being filled, and 

Boiling loss due to the rapid va- 
porization that takes place when any 
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part of the liquid reaches the boiling 

temperature. 

Each of these three types of loss may 
be quite serious depending on the type 
of product being stored and the man- 
ner in which the tank is operated. 

The problem of preventing evapora- 
tion loss can be greatly simplified by 
dividing volatile liquids into two 
classes. The first includes those liquids 
of relatively low volatility that do not 
boil at normal tank storage tempera- 
tures. Practically all motor gasolines 
and crude oils belong in this group. The 
second includes liquids of higher vapor 
pressure such as natural gasolines and 
liquefied petroleum gases that may be 
expected to boil either continuously, or 
at intervals, depending on temperature 





conditions. Evaporation from liquids of 
the first class can be reduced by the 
use of containers designed to prevent 
breathing and filling losses only. Liq- 
uids of the second class require ves- 
sels capable of preventing boiling losses 
as well as breathing and filling losses. 

The demand for improved storage 
facilities has resulted in marked trends 
toward the use of two distinct types of 
equipment for pipe-line service. These 
are: 

(1) The use of floating-roof tanks 
for Class 1 liquids. 

(2) The use of pressure vessels for 
Class 2 liquids. 

The reasons for these trends are not 
dificult to understand when the fac- 
tors that determine storage efficiency 
are reviewed. First, let us consider the 
Class 1 liquids, that is, the ones that 
do not boil at normal storage tempera- 
tures. Breathing losses from such liq- 
uids may be reduced or eliminated by 
any one of several different methods, 
the most common of which are: 

(1) Reduction of vapor-space tem- 
perature variations in fixed-roof tanks 
by the use of water-top roofs, water 
sprays, sunshades, or insulation. 

(2) Provision for vapor expansion 
by the use of breather roofs, balloon 
roofs, lifter roofs, or separate gas- 
holders. 

(3) Elimination of the vapor space 
by the use of a floating roof. 

As previously mentioned, improve- 
ments in pipe-line operation have made 
it possible to reduce the amount of 
tankage to the point where almost ev- 
ery pipe-line tank is a working tank. 
The filling loss from a working tank 
may be and usually is considerably 
greater than the loss due to tank 
breathing. Consequently, efficient oper- 
ation can be obtained only by the use 
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Fig. 3. Pontoon-type floating roof in terminal storage tank 
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ARMON-HERRINGTON Ad-Wheel-Drine| 





At Left: Marmon-Herrington All- 
Wheel-Drive converted Ford, oper- 
ating in Texas. 


Below: Marmon-Herrington Heavy- 
Duty Six-Wheel Trailer unit in desert 
pipe line service. 





Bottom: Marmon-Herrington All- 
Wheel-Drive converted Ford geo- 
physical unit on the job in Illinois. 


> Want to Climb a 
Mountain or Cross 
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? 
0 Desert?... Heres Your Transportation 
Nobody knows where an oil man will have to go as much “at home” off the highway as it is on paved 
next. It may be through mud or sand up to the axles, roads. For “cross country” travel it is unequalled. 
through a swamp or across a river—but he has to go, Marmon-Herringtons are built in all sizes, and 
and he needs a vehicle that will get him through. with all types of equipment to meet oil men’s needs. 
He needs a vehicle with ground-gripping, pushing, There are standard Ford passenger cars, commercial 
pulling traction through all four or all six wheels—a cars and trucks converted to A//-Wheel-Drive in our 
Marmon-Herrington A//-Wheel-Drive. plant. There are numerous models of heavy-duty 
These are the passenger cars, commercial cars and Marmon-Herringtons, having power and traction 
) trucks that oil men are using in Louisiana, Texas, through all four or all six wheels, and with gross 
Illinois, in Iraq, South America and the Dutch East Capacities up to 35 tons. 
Indies—all over the world where the going is really Write for literature on any or all of these vehicles. 
bad and where other vehicles simply “can’t make the Ask for the name of our nearest dealer and get an on- 
grade.” A Marmon-Herrington A//-W heel-Drive is just the-job demonstration. Cable address MARTON. 








| MARMON-HERRINGTON CO., INC. « indIANAPOLIS, IND., U.S. A. 

















Fig. 4. A group of welded Hortonspheroids. Vessels of this type are used 
extensively in pipe-line service for the storage of natural gasoline 
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of a method that will climinate fill- 
ing losses as well as breathing losses. 
The third of the three methods listed 
above is the only one that will prevent 
filling loss in an isolated tank. A float- 
ing roof is always in direct contact 
with the stored product. As the tank is 
filled, the roof rises with the liquid. 
Inasmuch as no vapor is forced out of 
the tank, filling loss is automatically 
eliminated. Elimination of the tank 
vapor space also does away with the 
breathing loss that occurs as a result 
of thermal expansion in a tank with a 
fixed roof. A floating-roof tank suffers 
a small standing storage loss by reason 
of the fact that the seal does not al- 
ways make a perfect contact with the 
tank shell at all points of the periphery. 
This loss, however, is very small com- 
pared to the breathing loss from a 
fixed-roof tank. 

The first floating roof consisted of 
a steel pan floating in the liquid. The 
deck or bottom of the pan was stif- 
fened and held in shape by a series of 
light trusses radiating from the center. 
The surface liquid in the space between 
the rim of the roof and the tank shell 
was protected from the atmosphere by 
a seal consisting of a series of steel shoes 
bearing against the tank shell and ex- 
tending below the liquid surface. These 
shoes were supported on hangers at- 
tached to the rim of the roof and were 
connected to the rim by a continuous 
width of flexible vapor-resistant fabric. 
All floating roofs constructed prior to 
1930 were of this type and many, like 
the one shown in Fig. 2, have been in 
continuous service on pipe-line work- 
ing tanks for 15 years or more. 
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Nearly all floating roofs placed in 
service during the last ten years have 
been of the pontoon type illustrated in 
Fig. 3. The pontoon roof was developed 
to provide greater buoyancy and float- 
ing stability, and to adapt the floating 
roof to more volatile products than 
could be handled effectively under the 
pan-type roof. The pontoon roof is 
made up of an outer pontoon ring to 
which is attached a flexible center deck 
plate. The top of the pontoon serves 
as a sunshade to reduce oil temperatures 
under the outer part of the roof, and 
the flexible center deck serves as a gas- 





holder to trap any vapors that may be 
formed by boiling under the center of 
the roof during the hot part of the day. 
The vapors thus retained return to the 
liquid state when cooler temperatures 
return. The advent of welded storage 
tanks with smooth butt-welded shells 
made it possible to obtain a much 
tighter seal between the roof and the 
tank shell. As a result, the efficiency of 
the floating roof in preventing stand- 
ing storage losses has been greatly im- 
proved in recent years. Tanks equipped 
with pontoon-floating roofs provide the 
most satisfactory solution yet found to 
the problem of storing crude oils and 
motor gasolines in working pipe-line 
tanks. The fire protection afforded by 
a floating roof is another important 
consideration. 

The Class 2 liquids present a more 
dificult problem. Boiling losses from 
natural gasolines and similar products 
during periods of high temperatures are 
usually prohibitive. Pressure vessels 
provide the only practical means for 
storing such liquids at isolated points 
without extreme losses. A pressure ves- 
scl is a closed container designed to 
withstand a certain amount of internal 
gas pressure in addition to the pressure 
exerted by the stored liquid. 

A volatile liquid boils when its va- 
por pressure becomes equal to the pres- 
sure acting on its surface. It follows 
that the temperature at which boiling 
occurs can be increased by applying 
pressure to the surface. This is exactly 
what a pressure vessel does. The neces- 
sary pressure is generated by the hydro- 
carbon vapors formed by boiling. To 
illustrate, suppose that during a period 
of rising atmospheric temperature, the 
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Fig. 5. A large noded type Hortonspheroid, capacity 100,000 bbl., working 
pressure 15 Ib. per sq. in. 
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PROTECTION THAT LASTS 
AT A COST THAT’S LOW! 


gan 


PIPELINE 
ENAMEL 





FIELD SERVICE — Our Pipeline Ser- 
vice Department and staff of Field 
Service men are equipped to pro- 
vide both technical and on-the-job 
assistance in the use of Barrett 
Enamels. 
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* 24-inch Main Line Haven 
Loop, Panhandle Eastern 
Pipe Line Company. 


HE longer life expectancy of pipelines protected with Barrett 

Enamels results from the superior resistance of these pipe coatings 
to electrolysis, soil acids, alkalis and mechanical stresses. 

Low cost and long-lasting economy can be attributed not only to 
the proved durability of these coatings but also to their high flow- 
ability and resultant ease of application. Less tonnage is required 
per unit of area covered. 

Barrett Enamels are manufactured from coal-tar pitch, the most 
stable bituminous material known for pipeline protection. Specify 
Barrett for trouble-free pipe service. 


THE BARRETT COMPANY, 40 RECTOR STREET, NEW YORK, N. Y. 
P.O. 7360 Ad. 146 
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Fig. 6. A group of welded Hortonspheres used for receiving volatile products delivered by pipe line 
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vapor pressure of the liquid also in- 
creases and becomes greater than the 
pressure in the vapor space of the con- 
tainer, thus causing boiling to occur. 
This boiling will continue only until 
the vapor formed causes the vapor 
space pressure to become equal to the 
vapor pressure of the liquid. At this 
point boiling will cease. This balancing 
action takes place without the loss of 
any vapor from the vessel. By selecting 
the proper working pressures corre- 
sponding to the product to be stored, 
breathing losses and boiling losses can 
be entirely eliminated. Filling losses are 
either eliminated or greatly reduced 
depending on the volatility of the prod- 
uct stored, the working pressure of the 
vessel, and the rate of pumping. 
Pressure vessels of the capacities usu- 
ally required at the pipe-line stations 
and terminals are of two types de- 
pending on the amount of pressure re- 
quired. It is believed that the spher- 
oidal-type tank provides the most eco- 
nomical storage for products requiring 
storage pressures in the range from 2' 
to 30 Ib. per sq. in., gauge. Plain spher- 
oids having the characteristic “drop of 
mercury” shape illustrated in Fig. 4 
are built in capacities as large as 40,000 
bbl. Noded-type spheroids like the one 
shown in Fig. 5 are installed where 
capacities ranging from 40,000 to 
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100,000 bbl. per unit are required. 
Liquefied petroleum gases that impose 
a working pressure in excess of 30 lb. 
per sq. in. are commonly stored in ves- 
sels having a truly spherical shape. A 
typical group of such tanks is shown 
in Fig. 6. Vessels of this type are con- 
structed in capacities as large as 20,000 
bbl. per unit. 


A discussion of recent improvements 
in pipe-line storage facilities would be 
incomplete without some mention of 
the advantages accruing from the use 
of welded construction. For one thing, 
welding has helped to eliminate the 
leakage losses so often experienced with 
riveted tanks. Riveted seams that are 
absolutely bottle tight at the time of 
completion sometimes develop leaks 
after several years of service, particu- 
larly in cases where the tank is dis- 
torted by unequal foundation settle- 
ment. Although large field-welded stor- 
age tanks have been in common use for 
less than a decade, it seems safe to pre- 
dict on the basis of the service record 
to date that butt-welded seams may be 
expected to remain tight as long as the 
shell plates themselves are intact. 

The simplification of detail afforded 
by welded construction represents an- 
other distinct advance. The use of 
welded details has made it possible to 


design and construct types of vessels 
that would have been utterly imprac- 
tical with riveted details. The noded 
type of spheroid is an excellent example 
of such a structure. The details in the 
vicinity of the node points would be 
extremely complicated using riveted 
connections and effective caulking 
would be very difficult to execute. The 
use of welding also effects an appreci- 
able saving in material in some types 
of structures. This is especially true in 
all types of pressure vessels where butt- 
welded joints have eliminated the heavy 
butt straps required with riveted joints. 
In some vessels the weight of these butt 
straps often amounted to as much as 


one-third of the total weight of the 
shell. 


To summarize, recent practice in 
pipe-line storage facilities has shown a 
strong trend toward the following: 

(1) A reduced amount of storage 
at pumping stations. 

(2) The use of floating roofs on 
working tanks for crude oil and motor 
gasoline. 

(3) The use of pressure containers 
for natural gasolines and liquefied pe- 
troleum gases. 


(4) The use of welded construction 
for all types of field-erected storage 
vessels. 
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READING-PRATT & CADY 
ASBESTOS PACKED COCK 


TO OPERATE THIS COCK 
a never Sltoks 


You will find it ideal for handling heavy oils, asphalts and sludge—for you 

will find that it operates with only a fraction of the effort needed to turn other cocks. 

This is accomplished by the U-grooves of Asbestos which provide a tight seal, 

minimize friction and provide cushion to absorb expansion differential between 

plug and body. 

Reading-Pratt & Cady valves have been well proved in oil country use—for 

Boiler Feed Water and Steam Lines, for auxiliary Steam services, Gas Wells, Pipe 

_ Lines, Refinery Lines, general “‘filling’”’ lines—as well as for many special purposes. 

Available, in addition to the iron illustrated above, in bronze, cast steel, Ni- 
Resist cast iron and copper-free Ni-Resist cast iron. 


READING PRAT SADY 


DING. © 


Cross section of the body of the 
cock showing the location of the 
U-groove. Cock in main illustra- 
tion has double gland feature. 
Top gland holds plug at pre-set 
pressure and the second gland 
independently compresses the 
gland packing. 





4 Division of AMERICAN CHAIN & CABLE COMPANY, INC. 
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Conclusions Based on A. P. |. Coating Tests 
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xt It is emphasized that the function of a 


protective coating is to reduce the an- 


Seiten 


nual charges on a pipe line rather than 


to prevent all corrosion 


hy Kirk H ologan 


Chief, Underground Corrosion Section, National 
Bureau of Standards 


Abstract 


The extensive (and expensive) investigation 
of protective coatings recently completed by 
the American Petroleum Institute indicates 
that there is a continual decline in the effec- 
tiveness of all coatings as they become older. 
Although the better coatings materially reduce 
the total amount of corrosion, the conditions 
under which they are used are such that com- 
plete prevention of corrosion by means of 
coatings is not to be expected. It is suggested 
that instead of attempting to protect his lines 
completely by coatings, it would be more eco- 
nomical for the pipe-line owner to apply a 
reasonably good coating when the line is laid 
and supplement the weak spots in the coating 
by cathodic protection. 


Introduction 


N 1940, the American Petroleum 
Institute brought to a close under 
the direction of the writer an investi- 
gation of protective coatings that in- 
volved the study of 46 combinations 





of materials under 15 soil conditions at 
a cost of more than $100,000. Nine- 
teen of the coatings were applied to 
operating pipe lines by their manufac- 
turers. Each coating differed from the 
others in from one to six or more par- 
ticulars. The number of variables and 
their combinations is therefore very 
large, and the number of cases in which 
a difference in the performance of two 
coatings can be positively assigned to 
a single difference between the coat- 
ings or their environments is quite 
small. The situation is further compli- 
cated by the fact that there are several 
methods or criteria by which the effec- 
tiveness of a coating may be judged, 
none of which is entirely satisfactory 
or generally accepted. Coatings judged 
by different criteria or standards fre- 
quently appear to have quite different 
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Fig. 1. The A.P.I. test sites included soils that differed greatly in corrosiveness 
as is shown by specimens of unprotected pipe from sites Il and Ill. The 
specimens are about ten years old 
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KIRK H. LOGAN 
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—Had limited experience as an engineer with 
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ployed in the study of underground corrosion 
at the National Bureau of Standards and now 
is in charge of that work—lIn connection with 
this work he has published numerous papers 
on corrosion and protective coatings—Is mem- 
ber of A.I.E.E. 





relative merits. A very lengthly article 
would be required for a complete dis- 
cussion of all the results of the A.P.1. 
investigation. In a short article such as 
this, it is necessary to omit mention of 
many of the details of conditions that 
may have directly or indirectly in- 
fluenced the data. Those seriously in- 
terested in the results of the tests 
should consult the final report’ on the 
investigation in order to understand 
fully the conditions under which the 
data were obtained. It is the purpose of 
this article to present briefly some of 
the outstanding results of the investi- 
gation and to suggest some deductions 
that may be drawn from them. 

In the most recent report the A.P.I. 
coatings were classified into six groups 
according to their physical type with- 
out regard to the chemical nature of 
the basic material in the coating or the 
reinforcing material. Consequently 
there may be found in some groups 
materials that have nothing in common 
except the manner in which they are 
constructed, and no one coating in the 
group can be said to be representative 
of the group. Nevertheless, this system 
of classifying the coatings appears to 
be as logical and as satisfactory as any 


'Kirk H. Logan. A.P.I. Coating Tests — Final 
Report. Proc. A.P.I., 1940, Part IV. 
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ANOTHER PIPE LINE GOES Kitumastic” 

















Coated and wrapped pipe in the field. Pipe furnished by A. O. Smith Corporation, 
Milwaukee. Contractors: |. C. Little, Dallas and Dempsey-Wilson Company, Tulsa. 


165 MILES OF 20” PIPE PROTECTED FROM CORROSION FOR NATURAL GAS PIPE LINE COMPANY OF AMERICA 


When the Natural Gas Pipe Line Company of America 
designed a 165 mile line extension from Geneseo, Illinois, 
to Milwaukee, Wisconsin, the engineers in charge wanted 
no compromise in getting the utmost protection from 
corrosion. 

On the basis of their own experience with Bitumastic 
Enamel in protecting the main line built ten years ago, and 
because of its outstanding record with many of the country’s 
leading oil and gas lines, Bitumastic 70-B Enamel was 
selected. 

The coating was done in the field under the supervision 
of our experienced technicians. Line travelling machines 
were used for cleaning, priming and also for applying the 


final coat of 70-B Enamel together with 80 lb. Kraft paper, 
wrapped simultaneously. 

Bitumastic 70-B Enamel is a remarkable improvement in 
coating materials. While it has a high melting point it is very 
flexible; has superior “cold flow” characteristics that enable 
it to resist “soil stress; has wonderful adhesion and the out- 
standing characteristic of greatly improved temperature sus- 
ceptibility. It will withstand an upper limit of 160° F without 
sagging and minus 10° F without cracking. This is consider- 
ably beyond the range of “ordinary” coal tar enamels. As the 
Natural Gas Pipe Line Company of America line was laid 
during cold weather the ability of Bitumastic 70-B Enamel 
to withstand low temperatures was especially important. 


We Also Manufacture a Complete Line of Industrial Maintenance Paints 


Watles Dove - Hermiston Corporation 


WESTFIELD 


NEW YORK PHILADELPHIA CLEVELAND CHICAGO 
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NEW JERSEY 


HOUSTON TULSA SAN FRANCISCO LOS ANGELES MIAMI! 
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Pipe Line — 
of those proposed. The groups are as 
follows: (1) cold applications; (2) 
enamels; (3) mastics; (4) shielded 
coatings; (5) reinforced coatings; (6) 
shielded, reinforced coatings. 

Little attention will be given to the 
first group because the coatings of this 
type afforded inadequate protection 
against severe soil conditions. One or 
more of the better coatings in each of 
the other groups have been used to 
illustrate certain phenomena related to 
pipe-line protection. 


Conductance of Coatings 


As the basic materials from which 
the A.P.I. coatings were constructed 
are, when dry, poor conductors of 
electricity, they tend to prevent pas- 
sage of the currents that are associated 
with underground corrosion. The in- 
crease in conductance of a coating is, 
therefore, an indication of the extent 
to which moisture has entered the coat- 
ing either by absorption or through 
pores or holes in the coating. The con- 
ductance of the coating is of impor- 
tance also in connection with the ap- 
plication of cathodic protection to the 
coated pipe line. 




















TABLE | 
Average of maximum conductances of coatings applied to pipe lines, 
in micromhos per sq. ft. 
Coating Conductance 
Thick- 
Symbol Character ness, Avg. max. Avg. max.* Ratio 
mils | after4 yr. | after 10 yr. 

C Cutback coal tar. . 21 | 9s00** 29000 3.0 

N Coal-tar enamel. . 60 9200* * 16000 1.8 

O Asphalt mastic. ; 519 10 78 78 

G Asbestos-felt shielded coal-tar enamel 63 1100 4800 44 

U Asbestos-felt reinforced coal-tar enamel. . 171 | 420 2900 6.9 

R Asbestos-felt reinforced asphalt enamel 143 2300 14000 6.1 

Z Cotton-cloth reinforced asphalt ; 201 1600 19000 12. 

B Cotton-cloth reinforced, chromated, grease.......... 107 2020 24000 12. 

| 

*All coatings in the table with the exception of coating O contained holes that exposed the pipe at one or more 
test sites. In such cases the maximum conductance for the site was assumed to be 44000 micromhos per sq. ft. 

**One or more of the conductances for this coating were beyond the range of the meter used and was taken as 
44000 micromhos per sq. ft., the range of the meter, in computing the average. 








At each test site in the A.P.I. tests 
two measurements were made of the 
conductance of each of two sections of 
each coating applied to the pipe line, 
but only the maximum conductance 
for each section was reported. 

In order to condense the data, only 
the averages of the maximum conduc- 
tances at all test sites for the 4- and 
10-yr. periods of exposure are given 
in Table 1. As these averages are the 
results of combining figures differing 


iil 


Fig. 2. Example of the effect of a destructive soil on a coating that was too soft 
(top view). Lower view shows condition of pipe buried in a corrosive soil, 
coated with a soft enamel 
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greatly in magnitude, as will be shown 
in the next table, they are of little 
value in showing the characteristics of 
the coatings or as a basis for compar- 
ing them, but they illustrate very well 
a trend in the behavior of the coatings. 

It will be seen that the conductance 
of all coatings listed increased substan- 
tially between the two periods of in- 
spection. This may be the result of 
deterioration of the coating materials, 
continued absorption of moisture, thin- 
ning of the coatings, or an increase in 
the number of cracks and punctures 
resulting from soil stress and pipe 
movement. In any event the table indi- 
cates a marked continued decrease in 
the insulating properties of the coat- 
ings. 

In Table 2 all the conductance data 
for several coatings at one test site are 
presented and the ranges of the con- 
ductance of these coatings at all test 
sites are shown because the consistency 
of the behavior of a coating is to some 
extent an indication of its reliability. 
It will be noted that all the coatings 
show wide ranges in conductance and 
that all but one were punctured at 
some test site. 

This variability in performance is a 
very important characteristic of the 
coatings under consideration. 


Condition of Coated Pipe 


The condition of the pipe beneath 
the coating is frequently taken as a 
measure of the effectiveness of the 
coating. Unfortunately, the condition 
of the pipe is affected by the cor- 
rosivity of the soil with respect to 
metals as well as by its tendency to 
destroy the coating. Moreover, there is 
no recognized standard by which the 
condition of the pipe surface can be 
measured or expressed. The best that 
can be done under these circumstances 
is to present some sort of picture of 
the condition of the pipe and hope that 
the reader will properly interpret it. 

Table 3 is principally an abstract of 
one of the tables of the final report 




































High grade gasoline is today one of the most powerful factors 
of National Defense and, thanks to modern research and equip- 


ment, America has more of it than the rest of the world combined. 
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previously referred to, to which has 
been added a column that expresses the 
effectiveness of the coatings in another 
way. The writer would not undertake 
to justify or defend any of the ways in 
which the effectiveness of the coatings 
is purportedly shown. There are rea- 
sons for and objections to all of them. 
The use of the average of the single 
deepest pits on each ft. of pipe tends 
to minimize the seriousness of the cor- 
rosion. As might be expected, there 
was a considerable number of feet of 
coated pipe having no visible corrosion. 
This tended to minimize the weight of 
the deep pits in deriving the averages. 
On the other hand, the single maxi- 
mum pit depth is largely the result of 
an unusual combination of circum- 
stances such as the coincidence of a 
weak spot in a coating with an un- 
usually corrosive soil condition. As in 
the case of Table 1, the averages on 
which Table 3 is based are the results 








_ oor 








Coating 
Symbol Character 
Cc Cutback coal-tar 
N Coal-tar enamel 
O Asphalt mastic........... 
G Asphalt-felt shielded coal-tar enamel. . 
U Asbestos-felt reinforced coal-tar enamel 
R Asbestos-felt reinforced asphalt enamel 
Z Cotton-cloth reinforced asphalt... ... 


B** | Cotton-cloth reinforced, chromated, grease 


*Infinite, pipe exposed. 
**No B specimen at site III. Data are for site 1X. 





TABLE 2 


Results of conductance tests of coatings after 10 years’ exposure at site III 


Conductance in micromhos per sq. ft. 


At site ITI At any siie 
1 2 3 4 Max. Min. 
Inf.* Inf.* Inf.* Inf.* Inf.* 580 
44 Inf.* 138 16 Inf.* 0.2 
11 9 2 0.2 20 0.08 
204 0.1 29 2 Inf.* 0.004 
80 20 31 31 Inf.* 0.23 
754 1330 133 5S Inf.* OLS 
532 S00 488 578 Inf.* 13 
2680 1270 37600 4620 Inf.* 8.6 








of combining widely different values. 
This is to be expected as the soils at 
the different test sites differed greatly 
in corrosiveness (illustrated by Fig. 1) 
and in their effect on coatings. More- 
over, no coating was exposed at all test 
sites. The table, therefore, is not a fair 
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Fig. 3. Root penetration, one cause of the deterioration of coatings. Coating 
K, (top view) is a coal tar enamel. Coating G, (lower view) is an enamel shielded 
by a wrapper of saturated asbestos felt 
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basis for comparison of coatings and 
is not presented for this purpose. 

It is evident from Table 3 that none 
of the coatings completely protected 
the pipe at all test sites. As a matter 
of fact, only two of the coatings com- 
pletely protected the pipe at any test 
site, and only one afforded complete 
protection at more than one site. The 
condition of one of the poorer coat- 
ings (C) at one of the most.corrosive 
sites is shown in Fig. 2, as is the condi- 
tion of the pipe from which another 
coating was removed. One of the 
causes, penetration by roots, for a de- 
crease in the effectiveness of some coat- 
ings, is shown in Fig. 3. 


Inhibitive Primers 


The users of coatings for protection 
against atmospheric corrosion have 
found that the incorporation of inhibi- 
tors in the coatings is quite beneficial. 
It is of interest, therefore, to examine 
the A.P.I. coatings for similar effects. 
To do this it is necessary to go to the 
coatings applied only to short lengths 
of isolated small-diameter pipe. In gen- 
eral the coatings on these pipes were 
in a somewhat better condition than 
were the same coatings on the pipe line 
at the same site. This, however, does 
not seriously affect the problem at 
hand. Table 4 shows several cases 
where the same coating was applied 
with and without an inhibitor in an 
undercoat. The data are abstracted 
from a table in the final report previ- 
ously referred to and are based on the 
performance of the coatings at 15 test 
sites. With few exceptions the coatings 
were exposed at all sites and the data 
are therefore comparable. As only one 
specimen of cach coating was exposed 
for 10 years at each site, however, the 
reproducibility of the data cannot be 
determined. Nevertheless, the com- 
bined results from 15 sites should be 
significant. 

Obviously the protective effect of 
the inhibitors was insufficient to make 
an effective coating of the emulsified 
asphalt. There appears to be some re- 
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Here’s a machine that will save you money from the word "go’’—and be just as ready to go on the second 
hundred miles as the day you bought it. Under every conceivable condition, whether it’s tropical swamps, 
rocky ground, mountainous territory, abrasive sand, sticky mud, or just plain ordinary dirt, the “CLEVELAND 
140” leaves nothing to be desired in the way of performance. 

The "140" is a balanced combination of all the features which have been found most desirable for pipe- 
line ditching, such as: ample power for the toughest tasks—speed and fast maneuverability--dependable, 
tested full-crawler traction—wide tread and low ground pressure—multi-speed transmission—enclosed gears 

double strength steel in frame, boom and ditcher-buckets—quick accessible unit type construction—box- 


1 


type ditcher boom—-and super quality materials throughout. You just can't miss when you pick “CLEVE- 
LANDS” for your ditching jobs, for they're built to produce and endure. 


The CLEVELAND—MODEL "90" BACK FILLER 
and PIPE-CRANE Assures A New High in Backfilling 


With the CLEVELAND Model 90 you have the correct and most satisfactory 
your backfilling problems. The ‘’90” is especially built for a 

‘lal purpose, it is a one-man-operated machine that is usable on every 
big ditch or small ditch, rough ground or level, and road and creek- 
crossings. It is continuous in operation, traveling as it works and causes 


no additional crop damage. 

Balance, traction, strength, speed and 
power—everything you want or need 
in a backfiller is built into this ideal 








machine to assure you a new high in aE 
speed and efficiency. ns! Sagi : 
And there's a big plus value at ~ ; —_ 
no extra cost for, in an instant, the ® aed 
Model ‘’90" boom can. be telescoped 
and in a jiffy you have mighty efficient side-boom pipe-handling equipment. Equipment that will 
deliver 100% for lowering in slack-loops, pipe-cradling for doping or cleaning, pulling road or 
creek-crossings, raising old pipelines, unloading pipe, etc. 


For real savings put the Model “90” on your pipeline jobs 


THE CLEVELAND TRENCHER CO. ww 


“Pioneers of the Small Trencher” 


20100 St. Clair Ave. Cleveland, Ohio 
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beyond which this tendency should not 
go for economic reasons. 

The failure of protective coatings to 
prevent all corrosion and the occur- 
rence of a serious pit occasionally be- 
neath many of the better coatings 
have, in the minds of some, over- 





TABLE 3 


Effectiveness of coatings on pipe lines in terms of the condition of the pipe 


Coating Effectiveness in terms of: 
Depth of deepest 


Ratio of 
pit, in mils. 


avg. pit depth 
on adjacent 
bare pipe to 


Percentage: 
Length 
examin- 
ed, ft. Unaf- Avg. 


Symbol Character 





C | Cutback coal-tar 
N_ | Coal-tar enamel 
O | Asphalt mastic 
G | Asbestos-felt shielded cca!-tar enamel 
U__| Asbestos-felt reinforced coal-tar enamel 
R Asbestos-felt reinforced asphalt enamel 
Z | Cotton-cloth reinforced asphalt 
xX Steel-shielded, reinforced asphalt . 
B_ | Cotton-cloth reinforced, chromated, 
grease ee 
| 


been ignored as their use would result in a ratio of infin 
tHole through wall of pipe, thickness, 322 mils. 


*In computing these ratics the data for one or two sites at which there was no corrosion beneath the coating have 


ity. 


fected | Pitted | perft. | Single | avg. pit depth 


on coated pipe 


84.5 57 322t 1.9 
62 36 264 27.5 
2.8 3 38 176* 
27.8 16 322t 
126 51 
50.5 22 197 5 
44.1 21 160 5.3 
20.1 8 124 14 


tow tori 
re 
toe DOD wos bo 
4 
a 


0 66 17 SY 3.6 








duction in the corrosion of the speci- 
mens coated with coal-tar enamel over 
an inhibiting undercoat, but in this 
case also the inhibitors were inadequate. 
The addition of a red-lead undercoat 
beneath the reinforced asphalt coating 
materially reduced the depth of the 
pits. This undercoat was applied to hot 
pipe, and it has been suggested that on 
account of the baking or aging effect 
thus obtained the results were more 
favorable than would have been ob- 
tained by a cold application of the red 
lead. 

The data presented indicate that al- 
though inhibiting undercoats are of 
some value they are insufficient to pre- 
vent serious corrosion if the main coat- 
ing is ineffective. 


Deductions 


One must conclude that although 
the coatings under discussion material- 
ly reduced corrosion they leave much 
to be desired. These coatings were ap- 
plied in 1930 and presumably many 
improvements in manufacture have 
been made since that time. The art of 
coating pipe is not new, however. It 
has been practiced extensively for more 
than a hundred years, and the causes 
of coating failures were quite generally 
recognized before the tests were under- 
taken. The fundamental causes of im- 


Symbol Coating inhibitor — Percent Percent Max. pit, 
perfect coatings remain much as they unaffected | pitted mils 
were. These are the susceptibility of ; 

a ; ‘ : Asphalt emulsion 
coatings to injury while the pipe is 
being coated, lowered-in, and covered, - none > - - 
_ fff chromate j 0 93 H 
the haste and other unfavorable condi- ppp red-lead underecat ; 4 rod H 
tions under which pipe lines are usual- 
ly laid, and the absence of a satisfac- Coal tar enamel 
tory method for determining whether i a . . 7 
° : — eee 22L 7 
the job of protecting the pipe has been g blue-lead undercoat a 3 pe Po 
p red-lead undercoat 222 40 33 H 


completed satisfactorily. The fault is 
primarily not in the coating materials 
but in the ways they are applied. 
There was a continual decrease in 
the insulating properties of the coat- 
ings tested and a continual increase in 
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the number of points at which the 
pipe is exposed to the soil. 

Most coatings were not uniform in 
conductance and one might deduce 
from this that their protective value 
also was not uniform. 

Although corrosion was materially 
reduced by the better coatings, none 
of them afforded complete protection 
to the pipe and most of them permit- 
ted serious pitting in corrosive soils. 
Unless the more recently produced 
coatings are much superior to those 
tested, complete protection against 
corrosion should not be sought through 
the medium of protective coatings 
alone. 

Although the incorporation of in- 
hibitors in coating improves them, it 
seems improbable that the use of cor- 
rosion-inhibiting chemicals will result 
in satisfactory protection against severe 
soil conditions. 

There appears to be a rough relation- 
ship between the thickness of a coating 
and its effectiveness but the incomplete 
protection afforded by the very thick 
coatings suggests that there is a limit 


shadowed the great reduction in cor- 
rosion that accompanies the proper use 
of many coatings. The function of a 
protective coating is to reduce the an- 
nual charges on the pipe line rather 
than to prevent all corrosion. The best 
coating is, therefore, the one that will 
effect the greatest saving, and a coat- 
ing that prevents all but a few leaks 
may be a better coating than a more 
expensive one that prevents all cor- 
rosion. As the final report states, the 
economics of the problem should be 
considered. 

In this consideration some thought 
might be given to the application of a 
rather inexpensive coating at the time 
the line is laid with the expectation of 
applying additional protection if some 
part of the line should prove to be in- 
adequately protected. If the original 
coating has good insulating properties 
and maintains them, the line may be 
further protected at critical places by 
the installation of cathodic protection 
units. Cathodic protection has a rea- 
sonably long and favorable record. 
Many refinements or improvements are 
to be expected, but the principles upon 
which cathodic protection is based are 
well established and the few cases of 
unsatisfactory performance appear to 
be largely the result of poor design or 
maintenance. At present, data are not 
available that will enable the engineer 
to estimate accurately the division of 
his protection money between coatings 
and cathodic protection, but there is 
reason to believe that a proper combi- 
nation of the two forms of protection 
will be more economical than either by 
itself. 





q none 
pp red-lead undercoat 


*H=pipe punctured; wall thickness 148 mils. 





TABLE 4 
Effect of inhibitors 


Reinforced asphalt 


q 0 40 62 
q 15 15 20 
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Oil-Gathering Systems’ Use of Rod-Line, 
Jerker, and Beam Pumps 


A PETROLEUM 
BS ENGINEER 


Senile 


xt Methods of setting, hooking-up, and maintaining pumps 
for greatest efficiency in operation 


by OF to D Se / 4 rd, or. 


General Superintendent, Central Division, Magnolia Pipe Line Company 


S the wells on a lease decline in 
A production, and it becomes nec- 
essary to pump the wells, either indi- 
vidually or by central powers, it also 
becomes desirable to employ smaller 
capacity pumps in the gathering sys- 
tem that may be operated as simply as 
possible. 

As a means of pumping small vol- 
umes of oil, rod, jerker, and beam 
pumps are used extensively through- 
out the oil field to move oil from the 
lease to the first receiving station by 
the purchasing company. 

Rod-line pumps of the type shown 
in Fig. 1 are outside-packed, plunger- 
type pumps. These pumps are designed 
for use in connection with rod or 
shackle line between the power and 
the wel. The plunger end should be 
connected toward the well so that the 
weight of the sucker rods on the down- 
ward stroke of the well supplies the 
power or “suction” needed to fill the 
pump and the pull of the power dis- 
charges the fluid. 

If it is not convenient to insert the 
pump in the rod line leading to the 
well, it can be set anywhere at the end 
of the rod line from a power and a 
weight used to pull the plunger back 
on the suction stroke. This type pump 
can be connected directly to the power. 








The jerker pumps (illustrated in 
Pig. 2) are double-acting, inside-packed, 
piston-type pumps. Inasmuch as they 
discharge on both the forward and 
backward strokes, they must have a 
rigid connection to the source of 
power. The pump should be set in a 
true line with the direction of rod-line 
pull to avoid bending in the side rods 
and piston rod and consequent undue 
wear in side rod bearings and piston 
packing. Side rods should be kept well- 
greased and bearings taken up from 
time to time as they wear. 

The pitman should be a 3-in. line 
pipe from band wheel to the pump. On 
standard rigs the pitman should be a 
3-in. line pipe with a stroke post. The 
pitmans should be cut so the stroke of 
the pump will be even and not bump 
on either stroke. 

Yokes should be watched at all times 
for cracks and flaws as they are made 
of cast iron. If one should break on a 
standard rig it would drop down, and 
when the crank came back on the back 
stroke, if it did not stick the pitman 
in the ground it would pry the band 
wheel and jack post out of line and 
cause the belt to run off, or it could 
drop down in front of the pump stand, 
shove the pump out of line, and bend 
cr break the pitman. 
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entered the employ of the Pipe Line Depart- 
ment of the Prairie Oil and Gas Company in 
Iinois in February, 1910—Spent eight years 
with Prairie as telegraph operator, oiler, and 
stationary engineer—Was a radio operator in 
the United States Army for two years—For the 
last 21 years he has been employed by the 
Magnolia Pipe Line Company as gauger, and 
general superintendent of gaugers, and gen- 
eral superintendent of the Central Division 
with headquarters in Dallas, Texas. 





When setting a beam pump of the 
type shown in Fig. 3, the length of 
the stroke should first be determined. 
Measure off on the walking beam just 
where the beam connection will have 
to go. It is better to use the type that 
bolts through the beam, than the “DD” 
link type. The “D” link seems to wear 
rapidly and cause play in the pitman. 
Then suspend a plumb bob from the 
center of the beam connection to get 
the center for the pump foundation. 
The pump should be grouted down in 
the main sill to a depth of 1% in., 
with 1'4-in. bolts, large washers being 
used on the bottom so that the bolts 
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Fig. 1. Rod-line pump of the outside- 
packed, plunger type 
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Fig. 2. Jerker pump of the double-acting, inside-packed, piston type 
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will not pull through the wood. Set the 
walking beam on center and the pump 
on center. Measure from center of 
beam connection head to center of pis- 
ton-rod head, allowing for both yokes 
to ascertain the length of the pitman. 
This properly done will not allow the 
pump to bump on either end. 

In setting a jerker pump, an at- 
tempt should be made to select the 
ideal location so the oil will flow easily 
by gravity to the pump; also so that 
it is convenient to hook on power. The 
pump base or foundation found most 
satisfactory is a combination of a pipe 
framework and concrete. For one type 
pump commonly used, the stand or 
framework is fabricated of 3-in. line 
pipe. The top of the stand is 7 ft. long 
by 1 ft. 9 in. wide, having three '4-in. 
steel plates each 7 in. by 1 ft. 7 in. 
welded across the frame, one in the 
center and one at each end so the base 
of the pump will fit between the plates. 
Stand legs should be 4 ft. long with 
one cross-piece 18 in. from the top of 
the stand. To set the stand, dig a hole 
18 in. wide, 3 ft. 6 in. deep, 3 ft. long, 
then fill with rock and cement. 

The stand for the other type of 
pump in use is similar in design but 
not so large: top of stand is 3 ft. 4 in. 
long, 1 ft. 9 in. wide; legs 4 ft. long 
with two pieces of '/2-in. steel plate 
each 8 in. by 1 ft. 7 in., welded on 
each end of the stand to bolt down the 
pump. 

The deadman for the doubletree 
should also be set in concrete with a 
stout brace for support. The ‘“D” links 
should be strapped to the doubletree 
so there will not be a chance for them 
to slip. When one eccentric is larger 
than the other, it becomes necessary 
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to put a multiplier or divider in the 
long line to equalize the stroke. A 
turnbuckle should be put in each line 
near the doubletree, to tighten or 
loosen the rod lines according to the 
weather condition or to balance the 
stroke. 

Set the pump on center and the 
doubletree on center to determine the 





correct length of the connecting rod. 
A rest should be erected between the 
pump and doubletree for the connect- 
ing rod to slide on when the pump is 
not in use. It should be just high 
enough to hold the connecting rod 
even with the piston-rod head. This 
will prevent it from bumping when 
hanging on. In setting a pump, always 
be sure it is connected so that a full 
and uniform supply of oil will be pro- 
vided. The diameter of a long suction 
line should be made larger to allow for 
increased friction. The suction line 
should be as short and with as few 
bends as possible. Care should be taken 
to maintain a uniform slope or grade in 
the line to avoid air pockets. The suc- 
tion line should be tested carefully be- 
fore covering, as small air leaks will 
prevent the proper working of the 
pump. 

The barrels of all pumps in use, 
regardless of make, whether the 3 by 
24 or 3 by 20 size, are packed with 
'4-in. hydraulic packing. To re-pack 
the barrel, cut four pieces of packing 
each 834 in. long. This makes a good 
tight ring. Cut the packing square on 
both ends, and push both ends in the 
barrel simultaneously. The middle will 
bow back. Use a piece of hardwood 
11% in. wide, 1 in. thick, and 18 in. 
long to push packing in place. Four 
rings are plenty. Some pumps have 
leather cups. The liners will become 
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Fig. 3. Beam pump of the type used extensively to pump oil from !ease to 
first receiving station 
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Whether it’s a gathering line or main line, 
whether it’s for crude, gas or gasoline, 
whether it’s across a lease or across the 
country—you get trench dug faster and 
cheaper when Buckeyes are making the 


gash. 


This is no news to most of the pipeline 
contractors and producers who operate 
their own trenchers, for most of them use 
Buckeyes and they’ve found that this pio- 
neer line of trenchers gives them trench at 
the lowest possible cost—with original in- 
vestment, digging speeds and operating 
and maintenance costs all figured in. 


Models for every pipeline trenching re- 
quirement—medium sized models that take 
in a wide range of work—everyone with 
exclusive design and construction features 
that give Buckeyes a longer service life, 
enable them to dig at lower costs—in fact, 
features that put Buckeyes in a class by 
themselves. Check up on why most oper- 
ators prefer them. 


BUCKEYE TRACTION 
DITCHER COMPANY 
Findlay, Ohio 
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Trenchers 























Tractor Equipment 










































(1) More miles Per day of 
cleaner trench is the 
steady Performance of 
this Model 48 makin 
trench for a 20” natural 
&as line in Northern IIli- 
Nois, 

(2) poss 40 gate in a 4” 

ine line bet 
Fort Worth and Okla. 
homa City at lowest cost 
Per mile trenched. 
GA Buckeye Model 11 
cuts gas line trench at a 
Profit — as it has for 
many years — for this 
Pipeline Contractor, 
ote unspoiled Parkway, 
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worn in time and they will not fit 
tightly. They can be removed so that 
the spreader can be taken out of the 
cups. Wrap two or three plies of tire 
tape around the cup and then push the 
spreader back in the cup. This will 
make the cup edges fit tighter against 
the liner. In packing polished-rod 
glands, use one rubber ring, %% in. by 
4, in., and two rings of '/-in. graphite 
spiral packing. Put one graphite spiral 
ring in first, then the rubber ring, then 
the other graphite ring. Do not tighten 
the gland too tightly. 


HOMESTEAD 
LEVER-SEALD 
PIPE LINE 
VALVES 





When pump liners wear out, use 
liner splitter to split the liner, and 
drive the old liner out with a punch. 
New liners are often slightly large and 
it is not advisable to drive or force 
them. Coarse sand paper may be used 
to buff the liner until it will fit. Be 
certain to roll the liner enough with 
liner roller on both ends so it will not 
slip or by-pass. 

Tighten the glands no more than 
necessary to prevent leaking and re- 
place packing before it becomes hard. 
Sink a 55-gal. drum near the pump to 


SWORK'! 


leona rs 


You need never worry about how corrosion, long periods of idle- 


ness, or high pressure will affect the operation of your pipe line 


valves, when you use this new Homestead Lever-Seald Valve. It 
gives quick, positive opening or shut-off under all conditions. Made 


of semi-steel; 6-inch, 8-inch, and 10-inch sizes, for 800 pounds oil, 


water, or gas working pressure. Face-to-face dimensions same as 


those of gate valves for easy changeover. 


Order a few now, and let performance 


prove that these are the really trouble-free, 


lowest-cost-per-year valves for all of your 


pipe lines. 


HOMESTEAD VALVE MFG. COMPANY 


CORAOPOLIS, PA. 


P.O. BOX 14 





Send for Valve Reference 
Book No. 38; and for spe- 
cial quantity prices on 
your valve requirements. 
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take care of waste oil. Connect bleeder 
with small pipe from pump to drum. 
Lay a 2-in. line to the waste drum 
from the suction line, extending the 
pipe to bottom of drum so it can be 
emptied. The barrel must have a cover 
and be water-tight. Avoid filling the 
drum so full it runs over. Keep the 
pump and surrounding area clean of 
waste oil, rags, etc. Keep all side rods, 
slides, yokes, and crank oiled at all 
times; avoid metal-to-metal cutting. If 
parts are allowed to become dry and 
begin cutting a spark may cause a fire. 

To hang onto a jerker pump, the pin 
should first be greased. Then deter- 
whether the pump has _ been 
pushed back too far, and make certain 
all stops are open. The pitman is grasped 
in the left hand. Avoid letting the pit- 


mine 


man come straight back to the pump, 
holding it preferably to one side until 
the yoke has passed the end of the slide; 
then push the pitman over in line with 
the slide at the proper time and drop pin 
in place. If the pitman is permitted to 
come straight back and it is cither a 
little low or high, it will bump the 
pump back and will be in danger of 
bursting back of the pump. In one type 
of pump, it will push the packing from 
the barrel and when the pump is 
pulled forward it will shear the pack- 
ing. The packing gland has been known 
to hang and when it does it means a 
broken gland. At no time permit the 
hand or a finger to be in front of the 
yoke when hanging-on the pump. 
Beam pumps should be hung-on in vir- 
tually the same way as jerker pumps, 
only the pitman is perpendicular from 
the walking beams. There should be a 
wire line around the headache post with 
a hook on the end of the line so the pit- 
man may be held back and not bump 
the pump when the pump is discon- 
nected. 


A gauger should never hang a beam 
pump or a jerker on a standard rig 
without first disengaging the clutch. 
The pump can then easily be hooked- 
on without the danger of catching a 
hand or injuring the pump in any way. 
The pin should then be cotter-keyed 
so there will be no danger of the pin 
working out. 


The abovementioned pumps are very 
satisfactory if taken care of and given 
proper attention. 


All employees should work in ac- 
cordance with the safety rules and 
try to prevent all accidents possible. 
It is much better to play safe than be 
sorry. 
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The 400-hp. Diesel engines are 
6-cylinder, 4-cycle, 13 by 
16 units 
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Recent Design in Oil-Pumping Stations 


x+ Four main-line stations on new system utilize Diesel 
engines and centrifugal pumps as prime movers— 
Gathering equipment consists of portable units 


AIN-LINE pumping stations 

installed on Pan American Pipe 
Line Company’s recently constructed 
system connecting the East Texas field 
with the Gulf Coast area’ are designed 
for an operating pressure of 800 lb. 
per sq. in. and a capacity of 50,000 
bbl. per day. To obtain these operating 
conditions, stations have been con- 
construction see ‘Excessive 


\ ese! iculties Laying Oil Line,’? by Frank 
H. Love, 7 Petroleum Engineer, February, 1941. 





structed in the East Texas field (Sabine 
station), at Douglass (Douglass sta- 
tion), 7 miles northwest of Livingston 
(Livingston station), and northwest 
of Sheldon, (San Jacinto station). In 
each of these four stations the prime 
movers consist of two 400-hp. Diesel 
engines connected through speed in- 
creasers to 3-stage centrifugal pumps. 
The pumps are arranged in series in a 
manner that makes it possible for either 
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to operate singly or the two to operate 
as multiple-stage units to attain the 
working pressure of 800 Ib. 

The engines, which are 6-cylinder, 
4-cycle, 13 by 16 units, normally op- 
erate at a speed of 300 r.p.m. The gear 
increasers, having a ratio of 10:1, im- 
part a speed of 3000 r.p.m. to the 
pumps. 

Water for cooling the engine jackets 
circulates in a‘closed system. Each en- 
gine is serviced in this respect by a 
belt-driven 3-in. centrifugal pump 
mounted on a concrete pier near the 
unit. Water is circulated from the 
engine jackets through a heat ex- 
changer situated immediately outside 
the station building and back to the 
engines. The cooling medium in the 
heat exchanger is crude oil and in this 
equipment the temperature of the 
water is reduced from 140°F. (60°C.) 
to 120°F. (49°C.). Only a small 
amount of makeup water is required 
and for this purpose two vessels 10-in. 
in diameter and approximately 20 ft. 
high are provided. These tall, small- 
diameter containers fit neatly into two 
corners of the main building. 

Fuel for the prime movers is taken 
from the pipe line and pumped to a 
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Centrifugal pumps arranged in series 
to operate singly or as multiple- 
stage units 
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JUST ABOUT THE MOST IMPORTANT COG I 


eM ASS PRODUCTION 


In peace or in war, mass production depends upon fast, 7 
permanent, contrasty, low cost reproductions of engi- | 
neering drawings . . . good blueprints made on Pease 
machines are the answer . . . The proof is there are more 

Pease machines in use than all other makes combined. : 


PEASE 


MODEL “22-16” 


Makes Blueprints faster—20 feet per minute . . . better— @ 
' deep blue background, sharp white line prints ... at lower 4 
cost—due to these exclusive, outstanding features .. . | 


* Sliding ‘“Vacuum-Like” Contact smoothes out tracing inequalities, | 
gives 2434,” uninterrupted exposure area and, for example, prevents J 
printing a “3” as a “9.” *® Three Speed Lamp Control allows the 3 
lamps to be operated at 10, 15 or 20 amperes, doing away with | 
running speed and dryer heat changes. * Actinic ‘‘No-Break” Arc © 
Lamps burn for 45 minutes without a break and resume instan- 4 
taneously. * Horizontal Water Wash floats prints free from tension, 
prevents wrinkles and eliminates stained prints and virtually all | 
bleeding. * Quick Change Chemical Applicator System allows 
change from Blueprints to Negatives, or vice versa, in 30 seconds, 
and provides only method of applying potash to one side of paper, 
thus eliminating yellow stains. * Aluminum Drying Drums, five 8” 
diameter drums thermostatically controlled, heated either by gas 4 
or electricity, allow gradual drying, resulting in “prints as flat as 4 
hung wallpaper.” 


Model “22-16” is made in 42” and 54” sizes; write for descrip- 
tive literature. Pamphlets on lower capacity Pease Blueprinting 
Equipments will also be sent upon request. No obligation. 


THE C. F. PEASE COMPANY 


etme 2613 WEST IRVING PARK ROAD. 
BHICAGO + ILLINOM 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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10,000-gal. raw fuel tank. From this 
tank it goes to a centrifuge, after 
which it is stored in another 10,000- 
gal. tank. East Texas crude oil, being 
of high gravity, is suitable for use as 
Diesel fuel. It is not possible, however, 
to use the heavier Cayuga crude oil, 
which enters the line at the Douglass 
station. The centrifuge equipment for 
cleaning the oil is housed in the auxil- 
iary building and is driven by a 2-hp. 
motor. 

Two generating units provide elec- 
tric power for staticn and cottage 
lights and for driving motors. One 
unit consists of a 37.5-kva., 30-kw., 
120-208-volt, 104-amp., 1200-r.p.m., 
3-phase, 60-cycle generator driven by 
a gasoline engine. This generating 
equipment is housed in the auxiliary 
building. The other generating unit 
is situated in the main engine room, 
being driven from the stub shafts of 
the prime movers. This is a 50-kva., 
40-kw., 120-208-volts, 139-amp., 
1200-r.p.m., 3-phase, 60-cycle, 80- 
power factor generator. 

The line’s primary purpose is to 
transport East Texas crude oil to Pan 
American’s refinery at Texas City, and 
is designed for 1000-lb. working pres- 
sure using throughout Series 600 flanges 
and gate valves. The flanges and gates 
have a working pressure of 1000 Ib. 
and were tested at 2000 Ib. Crude oil 
from the Cayuga field in Anderson 
County is also being received at Doug- 
lass station through a line leased from 
The Texas Pipe Line Company. This is 
a heavier grade of crude and tankage 
has been provided at Douglass in which 
to accumulate sufficient stocks to be 
batched through the line while East 
Texas crude accumulates in other 
tankage. Farther south on the line, 
crude oil is being taken in limited 
amounts from other fields. Most of 
these additions are of limited volume 
and enter the main stream at junction 
points, batching being unnecessary. At 
a point about 15 miles south of the 
San Jacinto station, however, a spe- 
cial type of crude oil is to be taken 
two days in each month. The quality 
of this crude oil makes it necessary 
that it be batched and this occasions 
diverting the regular stream into stor- 
age at San Jacinto on these two days. 

Two 80,000-bbl. floating-roof tanks 
are provided at Sabine station in the 
East Texas field. At Douglass station, 
the receiving point for Cayuga crude 
oil, there are two 80,000-bbl. floating- 
roof tanks for the handling of East 
Texas oil and two 55,000-bbl. cone- 
roof tanks for Cayuga oil. The Living- 
ston station, being a booster unit, re- 
quires only two 10,000-bbl. cone-roof 
tanks, and these are provided entirely 
for emergency use. At San Jacinto 
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A field station with reciprocating-type pumps driven by gas-gasoline 
engines, mounted in the open 





station there are two 80,000-bbl. tanks, 
one of the floating-roof type, the other 
having a cone roof. 

At each station unique scraper traps 
have been built directly into the main 
line. Block gates isolate the traps when 
the scraper is to be inserted into or 
removed from the line, and a single 
bypass makes possible this operation 
without the necessity of shutting down 
the line or pumping into station tanks. 
At Douglass station this same type 
scraper trap eliminates an elaborate 
junction where the 10-in. line ends 
and the 12-in. line begins, which ordi- 
narily would necessitate provision for 
removing the 10-in. scraper and in- 
sertion of a 12-in. unit in the line. 


Gathering Pumps 


In designing the gathering system 
in the East Texas field advantage has 
been taken of gravity flow whenever 
possible. The pumping units required 
to operate the system are portable type 
equipment. Some of the larger units 
are mounted on concrete bases, the 
smaller ones are skid-mounted. 

Four main gathering stations have 
been installed and in addition numerous 
small pumping units are used on leases 
where tank batteries are so situated 
that oil from them will not flow by 
gravity into the gravity lines. Their 
purpose is to “kick” the crude oil into 
these lines, it moving then either into 
field working tanks or to the suction 
of field pumps, which in turn boost 
the oil to the Sabine main-line station. 

Field pumps are of the reciprocating 
type and are driven by industrial gas- 
gasoline engines. At Smith station, the 
largest field station, there are two 7 
by 10 and two 10 by 18 pumps. The 
former are driven by 5% by 5% gas- 
gasoline engines operating on gas, the 
latter by 334 by 4% engines. The 
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smaller units have a capacity of 500 
bbl. per hour and the larger a capacity 
of 1080 bbl. per hour. Pumps and 
engines are set on concrete foundations, 
as shown in an accompanying illustra- 
tion. Two 10,000-bbl. working tanks 
float on the line. 

Blackwell station has a single 7 by 
10 reciprocating pump driven by a 
5% by 5% engine, mounted on a con- 
crete base, the capacity of the unit 
being 500 bbl. per hour. Crude oil 
from field batteries gravitates to a 
5000-bbl. tank and is pumped from 
this tank to Sabine main-line station. 

Equipment at the Zigler station con- 
sists of one 10 by 18 pump driven by a 
33%, by 4% engine. Suction is taken 
on what is termed the Hawkins Creek 
gravity system and discharge is to the 
Sabine main-line station. This unit 
when operating at capacity will pump 
1080 bbl. of crude oil per hour. 

Sabine field station bears the same 
name as the main-line station near 
which it is situated. Here a single 10 
by 18 pump is driven by a 30-hp. elec- 
tric motor utilizing utility electric 
power. Suction is taken from a 10-in. 
line from Gladewater, the discharge 
being to tankage at the Sabine main- 
line station. 

The small pumping units previously 
mentioned as being placed on various 
leases to pump from lease tanks into 
gravity lines are 6 by 6 and 4 by 6 
units, five of each being in use. The 
6 by 6 pumps have a capacity of 280 
bbl. per hour and the 4 by 6, 120 bbl. 
per hour. The latter operate at a 
higher pressure and are used for pump- 
ing greater distances. 

Hudson Engineering Company was 
the contractor for erecting the sta- 
tions. Sanderson and Porter acted as 
consulting engineers on all construc- 
tion work. 
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Pipeline operators save approximately $2,000,- 
000 annually by using Utility Electric Power. This 
substantial saving, based on a careful study of 
the pipeline industry, takes into consideration 
savings in capital investment, maintenance, 
operating labor, and in fuel. Specifically, here 
are some of the advantages which effect these 
savings: 

(1) The induction motor-driven centrifugal pump (3600 


R.P.M.) station can be installed for about 40% of the cost 
of any other prime mover type of pump station. 


(2) Maintenance cost is about 1/20 that of any other type 
pump station. 

(3) Operating labor cost is only 3 that of any other 
type pump station. 


LOU P/MML C0877 


ASING DEMAND FOR 
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(4) The salvage value of the induction motor centrifugal 
pump station may approach 75% of the original cost, at 
most any period of its life, whereas other types of pump 
stations the salvage value will not exceed 50% of the 
original cost. 

(5) The electric power consumed by the induction motor- 
driven centrifugal pump station is on a ‘pay-as-you-go’ 
basis—No capital power investment necessary. 

In the past 15 years, Utility Electric Power has provided 
VY, of the Pump Station capacity for trunk pipelines. An 
average increase of 10,000 to 20,000 H.P. is installed an- 
nually for pipeline operation, as the result of increasing 
acceptance of Utility Electric Power. 

How Utility Electric Power can save money for you can be 
better told by your Electric Power service company. Why 
not ask them for facts concerning your specific problems? 


Early Induction Motor-Driven Plunger Pu 
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Just as the Petroleum Pipe Line Industry saves millions of dollars annually by 
using Utility Electric Power, the electric utilities stand ready at this time in the 
interests of National Defense to supply such additional requirements which the 
pipe line industry may be called upon in order to effect further economies. 
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Modern 2-Way or Double Pipe Line Induction 
Motor-Driven 3600 R.P.M. 
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Fig. 1. Outdoor installation of 15-hp. 
splashproof motors driving 
gathering pumps 
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Selecting Electric Motors For the 
Specific Pipe-Line Job 


x¢ Although other types of motors are to be pre- 
ferred under certain conditions, explosionproof, 


squirrel-cage motors have greater general 


application for pipe-line pumping 


HE many types of drives used for 

pipe-line pumps for the more than 
300,000 miles of pipe line in this coun- 
try are indisputable evidence that each 
line offers its own peculiar problems in 
economics, which, in the end, dictate 
the form to use for a known set of 
conditions. That electricity is finding 
ever-increasing use in this service 
proves its ability to meet successfully 
these economic problems and at the 
same time indicates the necessity for 
better appreciation of the various 
means of utilizing this useful and flexi- 
ble source of power. Rather than dwell 
upon such features of electrically 
driven pumps as low investment cost, 
eficiency, dependability, low mainte- 
nance and operating costs, high salvage 
values, and flexibility of control, the 
writer shall discuss the most popular 
forms of electric motors that have 
found general acceptance in this exten- 
sive and important transportation 
branch of the petroleum industry— 
pipe-line pumping. 
Whether one thinks of pumps for 
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main trunk lines, gathering lines, termi- 
nal loading stations, or booster sta- 
tions, there are three general types of 
electric motors that may be used best 
to meet specific operating requirements. 
These may be defined and are generally 
recognized as squirrel cage, synchro- 
nous, and wound rotor types, which 
classify the motors electrically. But 
these considerations alone are not suf- 
ficient. Of equal importance in making 
correct applications is the selection of 
the proper motor construction to fit 
exactly into known requirements for 
indoor or outdoor service, and for use 
in hazardous and non-hazardous at- 
mospheres. Thus it is seen that both 
electrical characteristics and mechan- 
ical construction are fundamentally in- 
terdependent. 

Mechanically, motors are classified 
by such descriptive and self-explana- 
tory terms as open, splashproof, en- 
closed self-ventilated, enclosed forced- 
ventilated, gas-filled, and totally en- 
closed explosion-resisting. It is note- 
worthy that these various mechanical 
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H. E. DRALLE 


graduated as an electrical engineer from the 
University of Illinois in 1916, and since then 
has been associated continuously with West- 
inghouse—After general engineering activi- 
ties, Dralle specialized in the application of 
electricity to the cement, glass, railroad, and 
oil industries—in the fall of 1922 he began 
specializing in oil industry work—As a spe- 
cialist in the application of electrical machin- 
ery to the many phases of the oil industry, he 
was sent on a trip to the most important oil 
fields of Europe and the East—This 17 months’ 
trip extended over 37,000 miles and into 26 
different countries—Prior to his appointment 
as manager of the petroleum and chemical 
section he was gearing representative in the 
northwestern and southwestern districts for 
Westinghouse's Nuttall Works. 
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ecause of long range planning 
and a policy of building ahead 
of actual demand, the Houston Light- 
ing and Power Company, like the 
many progressive Utility Electric Com- 


panies in Texas and other oil states, 


Our power plants and facilities are al- 
ready built to take care of National 
Defense and industrial needs. 


+ * 


is ready to take care of any needs 


of the petroleum industry. 


Due to a great reserve of electric 
power, quick service is assured at a 
time when so many industries must 
delay delivery. This preparedness 
releases defense money and energy 


for providing defense weapons. 


We will be glad to have an experienced 
oil field power man prepare for you 
complete and accurate data on any of 
your projects. 


HOUSTON LIGHTING & POWER CO. 
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Fig. 2. These 500-hp. and 700-hp., 3600-r.p.m. squirrel-cage motors of totally 
enclosed, self-ventilated construction, drive high-pressure pumps 
through a fire-wall 
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Fig. 3A. Cross-section of dual-ventilated, fan-cooled motor. Arrows 
indicate path of warm internal air and path of the external cooling air 
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Fig. 3B. Cross-section of motor 
showing heat exchange 
principle 














constructions are not practically avail- 
able in all types of motors, a pertinent 
fact that influences final motor selec- 
tion in every instance. 

Now let us look at the three types of 
motors—squirrel cage, wound rotor, 
and synchronous—in conjunction with 
the aforementioned mechanical con- 
structions, to appreciate better how 
they fit individually into the pipe-line 
pumping picture. 

Squirrel-cage motors may be sup- 
plied at any speed to 3600 r.p.m., for 
any rating to 1000 hp. at 3600 r.p.m., 
and in any of the mechanical designs as 
listed. This covers adequately the range 
of requirements for pipe-line pumping 
stations, a fact that, coupled with the 
simplicity of construction, compara- 
tively low first cost, low maintenance, 
and ease of handling, makes the squir- 
rel-cage motor the most practicable 
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— Pipe Sine 
and the most widely used of all types 

of motors in pipe-line service. In other 

words, whether the application be in- 

doors or outdoors, in safe or hazardous 

atmospheres, there is a type of squirrel- 

cage motor to fit the exact operating 

conditions. 

Squirrel-cage motors are constant 
speed types having their most economi- 
cal application to direct-coupled cen- 
trifugal pumps operating at speeds be- 
tween 900 and 3600 r.p.m. There is no 
reason why they cannot be supplied 
with proper torque characteristics and 
with speed reducers when necéssary to 
drive reciprocating pumps at_ lower 
speeds. There are only two limiting 
conditions that militate against their 
universal use —one is the relatively 
large current inrushes at full voltage 
starting, often necessary to produce re- 
quired torques for starting their loads, 
and the necessity for auxiliary means 
to obtain variable pump outputs. It is 
not always as economical to use squir- 
rel-cage motors and to arrange station 
units for single, parallel, or series oper- 
ation to obtain variable line capacities 
as it is to use motors providing adjust- 
able speed features, especially if lines 
are run at reduced capacities for an 
appreciable percentage of their total 
operating time. The perfection of the 
hydraulic coupling, however, may pro- 
vide the economical means for supply- 
ing variable pump speeds from a con- 
stant speed squirrel-cage motor, par- 
ticularly in ratings 200 hp. and greater 
and thus further increase the popu- 
larity of the squirrel-cage motor. 

In main or trunk-line pumping sta- 
tions, either open or splashproof squir- 
rel-cage motors may be used irrespec- 
tive of the product being handled by 
the line, provided the motors are placed 
in a well-ventilated room separate from 
the pump and connected to the pump 
by a shaft extension through the wall, 
sealed to prevent inflammable or ex- 
plosive vapors from reaching the 
motors. 

As is generally known, the splash- 
proof motor, as shown in Fig. 1, ap- 
plied to a gathering-line system, is 
essentially an open motor, differing 
mainly in the frame and bracket con- 
struction to protect the windings from 
direct dropping or splashing of liquids, 
and even from rainfall, although mois- 
ture in fine suspension in the air may 
be carried into the windings. This is 
neither objectionable nor dangerous as 
the insulation in splashproof motors is 
designed to withstand such operating 
conditions. There is scarcely ever a 
need for using splashproof motors at 
slightly higher cost than open motors 
in fully enclosed stations. The main ap- 
plication for splashproof (weather- 
proof) units is out-of-doors in non- 
hazardous locations, such as gathering 
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Fig. 4. Synchronous motors with explosionproof collectors, driving 
pumps on a 12-in. oil trunk line 
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lines, as their use obviates the neces- 
sity for protective buildings. 

As the names imply, enclosed motors 
may be of the self-ventilated or forced- 
ventilated types. These, too, may be 
used for indoor or outdoor applications 
in separate rooms where hazardous at- 
mospheres are involved; or, the forced- 
ventilated type especially may be used 
directly in hazardous atmospheres if 
external piping is extended so that in- 
let ventilating air is brought in from 
and outlet air expelled to a safe point. 
Of course, the enclosed self-ventilated 
motor has definite limitations to the 
length of piping that can be used. Fig. 
2 shows enclosed self-ventilated type 
motors driving centrifugal pumps. 

It must be appreciated that in open, 
splashproof, and self- or forced-venti- 
lated, enclosed motors, the ventilating 
air through the motor comes into di- 
rect contact with the windings. In 
gas-filled and _ explosion-resisting 
motors this condition does not prevail. 

Gas-filled motors are necessarily 
totally enclosed. They are filled with a 
gas that acts as the cooling medium as 
well as protection to the windings, and 
is always maintained at a positive dif- 
ferential in pressure with respect to the 
outside air, obviously making this 
motor suitable for use in hazardous at- 
mospheres. Heat removal is accom- 
plished by a gas-to-water cooler. The 
mechanics and complications of the 
external pressure control systems on 
such motors, the necessity for main- 
taining tight fittings, a gas supply, and 
a water supply, make this type of unit 
much less practicable and usable than 
the totally enclosed, fan-cooled, ex- 
plosion-resisting types of motors. 

The explosion-resisting motor can be 
safely installed in the same room with 
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the pump that it drives. In this type 
construction, outside air does not come 
in contact with the windings. Air in- 
side the motor is circulated by means 
of fans on the rotor, through a closed 
system of ducts that are contiguous to 
another system of ducts through which 
an external fan on the motor shaft 
forces cooling air. The heat from the 
motor is carried by the inner circulat- 
ing air, is transferred to and carried 
away by the external cooling air ac- 
cording to the well-understood, heat 
exchanger method. This simply-con- 
structed, explosion-resisting motor, 
employing the heat exchanger princi- 
ple of dual-ventilation (see Figs. 3A 
and 3B) bids fair to be the standard 
for pipe-line pumping motors in haz- 
ardous locations and is readily available 
in ratings to 1000 hp., 3600 r.p.m. 

Explosion-resisting motors are na- 
turally more expensive than the other 
foregoing types mentioned for equiva- 
lent hp. ratings. As the ratings increase 
above 500 hp. at 3600 r.p.m. and 200 
hp. at 1800 r.p.m., the comparatively 
higher initial costs for this type of 
motor is even more pronounced. De- 
spite this, the elimination of costly 
buildings coupled with motor simplic- 
ity and ease of installation, their safe- 
ty, and their utter dependability make 
this a preferred type of motor. 

Although the predominantly wide 
application of the squirrel-cage type 
motor overshadows the possibilities for 
wound rotor and synchronous types, 
these latter two will be briefly dis- 
cussed. 

Wound rotor motors find their 
principal field in application to recipro- 
cating pumps requiring high starting 
torques, and to centrifugal pumps re- 
quiring reduced speeds for variable 
pump output. They are considerably 





more costly than squirrel-cage motors 
of similar rating in any type of me- 
chanical construction, but pro- 
nouncedly so in explosion-resisting 
construction. 

At speeds greater than 1800 r.p.m. 
the construction of these wound rotor 
motors becomes increasingly difficult. 
Special rotor banding is required to 
hold the coils in place, as compared to 
the almost indestructible seuirrel- 
cage rotor. Also there is the difficulty 
of maintaining brushes and rings. These 
facts coupled with greater first costs 
militate against their general usage. 
The ability to limit starting currents 
to any desired and predetermined val- 
ues, even though starting under load, 
their slightly higher operating power 
factors, and their ability to operate at 
reduced speeds, are factors in favor of 
the wound rotor motor. They do have 
a place in pipe-line pumping but of 
considerably less importance than the 
squirrel-cage type. 

Synchronous motors find their field 
of application principally in the low- 
speed field usually below 900 r.p.m. 
where the relatively low power factor 
operation of squirrel-cage motors 
makes the latter undesirable. (See Fig. 
4.) Even in cases of low-speed opera- 
tion a high-speed squirrel-cage motor 
with reduction gear is often found 
more practical than the use of direct- 
connected, slow-speed synchronous 
units. 

Control for any of these motors may 
be of the conventional open type for 
indoor mounting in a separate room; 
weatherproof type for cutdoor mount- 
ing; or explosionproof type fer mount- 
ing in hazardous locations near the 
motors. 

It is of interest that with complete 
electrical operation it is possible to 
work out any desired remote, direct, or 
automatic features of control that are 
not possible with other forms of prime 
movers. A control desk with meters all 
in sight of and within easy reach of 
the station operator and separate from 
the motor room has obvious desirable 
features upon which it is not necessary 
to elaborate. 

In conclusion, it must be said that 
as each pipe-line problem is individ- 
ually considered the various types of 
motors discussed will all find applica- 
tion to some extent, but the explosion- 
resisting squirrel-cage type will un- 
questionably be the yardstick by which 
all other forms of prime movers are 
measured. With availability of ade- 
quate and dependable sources of cen- 
tral station power, it is difficult to 
foresee anything but a constantly ex- 
panding use of explosion-resisting 
squirrel-cage motors for the econom- 
ical operation of pipe-line pumping 
stations. 
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PROVIDES A PROFITABLE SERVICE 
FOR THE PIPELINE INDUSTRY e e e 


In Oklahoma—as well as in all other petroleum producing 
areas—efficient and economical pipeline operation is pro- 
vided by Utility Electric Power. This fact is reflected in the 
results of an extensive study of the pipeline industry which 
shows that 10,000 to 20,000 H.P. is installed annually for 
pipeline operation, indicating a growing preference for Utility 
Electric Power. 
Here are some of the advantages to consider: 


(1) The induction motor driven centrifugal pump (3600 R.P.M.) station can 


be installed for about 40°% of the cost of any other prime mover type of pump 
Station, 
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(2) Maintenance cost is about 1/20 that of any other type pump station. 

(3) Operating labor cost is only 1/3 that of any other type pump station. 

(4) The salvage value of the induction motor centrifugal pump station may 
approach 75% of the original cost at most any period of its life, whereas 
other types of pump stations the salvage value will not exceed 50% of the 
original cost. 

(5) The electric power consumed by the induction motor driven centrifugal 
pump station is on a “pay-as-you-go” basis—no capital power investment 
necessary. 

You'll be interested in knowing more about “how 
Utility Electric Power can save money for you.” Con- 
vincing facts are available—just ask at your electric 
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power company. jaan 
power company ELECTRIC POWER 


OKLAHOMA GAS AND ELECTRIC COMPANY 
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Motors driving centrifugal pumps in pipe-line station using utility electric power 
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Electrified Pipe-Line Stations and 
National Defense 
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x+ Surplus power plant capacity of 14,000,000 
kw. is available for use in emergency to 
pump crude oil and finished products 


by W Al i 


Oklahoma Gas and Electric Company 
Oklahoma City, Oklahoma 


T THIS TIME of emergency, the 
one thought that all Americans, 
including those engaged in the oil in- 
dustry, have foremost in their minds 
is that of National Defense. They are 
attempting to find answers to the ques- 
tions: What can the oil companies do 
to further the cause of free people? 
What economic principles can the oil 
companies employ that would redound 
to the benefit not only of their busi- 
ness but to the nation as a whole? It 
may be said that one means of accom- 
plishing these purposes would be to 
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eliminate large capital expenditures; 
another would be to economize in op- 
erations by effecting lower operating 
costs, and interrelated to these factors 
would be the savings possible through 
the installation of more efficient ma- 
chinery. The term “machinery,” as it 
relates to the oil business, consists prin- 
cipally of prime movers and pumps. 
The oil industry, in all its operating 
phases, is essentially a pumping busi- 
ness continued throughout drilling, 
production, pipe line, and refining. 
The electric power utilities, together 





W. H. STUEVE 


received both mechanical and electrical engi- 
neering degrees from Ohio State University— 
Is a member of the Oklahoma State Board of 
Registration for Professional Engineers—Mem- 
ber of the American Society of Mechanical 
Engineers and American Petroleum Institute— 
For the last 16 years he has been associated 
with the Oklahoma Gas and Electric Company, 
having charge of oil-field, pipe-line, and re- 
finery electrification, as well as being manager 
of the Department of Industrial Development. 


THE PETROLEUM ENGINEER, March, 1941 




















ee 

SUS 
)\ M Xi /} 
je! 


7 


TEXAS CONTRIBUTIONS 'f 
0 NATIONAL DEFENSE ‘Sit; 


} BOTH READY FOR ACTION = 
4| BOTH ALREADY PREPARED | 


All eyes look to Texas when 
talk turns to national defense. 
YOY Our big state is a major factor 
_— , in supplying vital needs. 
Texas has 52% of the na- 
ee tion's known oil reserves. Our 
great oil companies with their 
refineries and pipe lines are 
ae aa adequately prepared to do 
a | ¢ STZ their part in our nation's de- 
ot fense. 
The Right now, Texas is supply- 
Sr ted" ing the major part of vital fuel 
used in defense ships, tanks 
— Ky and planes. 

| GFK — 
Like the oil industry, the na- 
) If a tion's electric power industry 
? . is proud and grateful that we 
Be sa), Ma can say: ‘Uncle Sam, you'll 
eee Eas “ ae find us ready and well pre- 
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pared.” 


BILLIONS FOR NATIONAL DEFENSE 


FOR SHIPS, SHELTER, FOOD, GUNS, PLANES, VITAL DEFENSE NEEDS 


The electric power industry in America is proud and grateful that “We are ready to defend American rights and liberties. Spend 
it can say: “We're with you, Uncle Sam... Call on us... You'll your money for food, fuel, guns, shells, shelter, ships. You can 
find us ready with ample electric power for the big defense depend upon America's power companies to handle their jobs. 
program. We are prepared!” 


TEXAS ELECTRIC SERVICE COMPANY 
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An oil pipe-line station in the Goldsmith area, Texas 
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with the oil companies, are today side 
by side and are perhaps the most out- 
standing representatives of the prin- 
ciples of ‘“‘free enterprise’ when sub- 
jected to the closest scrutiny of the 
public or those in high places, all in- 
dustrials considered. 

Private capital invested in the elec- 
tric power industry has made available 
about 14,000,000 kw. of surplus ca- 
pacity in its generating plants, which 
can be used at this time in National 
Defense. Private capital invested in the 
petroleum industry has discovered oil 
reserves in excess of required produc- 
tion that today amount to 20,000,- 
000,000 bbl.; the increase in reserves 
in 1940 was 411,000,000 bbl., after 
allowing for the current 1940 produc- 
tion. 

The record is clear for both the elec- 
tric power and oil industries, insofar 
as carrying out their obligations in 
the interest of National Defense is 
concerned. They both are ready at this 
time to perform to the fullest extent 
in any manner deemed necessary. 

Power plant surplus capacity is read- 
ily available for use in this emergency, 
and oil reserves, already proved, are 
available for immediate drilling. The 
oil reserves, however, will require prime 
movers to transport the production to 
refining and defense centers. Such re- 
serves, in a broad sense, are located 
anywhere; and the electric power ca- 
pacity, in an equally broad sense, is 
located almost everywhere. Therefore, 
wherever oil reserves exist in this coun- 
try, there is, in most instances, suff- 
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cient electric power capacity conveni- 
ently available to transport the oil. 

Of the total 1,000,000 hp. required 
at this time to pump oil through pipe 
lines, almost 14 of the total, of 211,- 
575 hp., is provided by electric motors. 

The use of utility electric power to 
actuate pump stations is not based en a 
new theory of economics, for the con- 
version of older stations and the equip- 
ping of newer stations with electric 
motors as prime movers has been going 
on steadily for 15 or 20 years. 

All the 20 major oil companies and 
many of the 
utility electric service for oil or gaso- 
line transportation. The oil companies 
using utility electric power for oil 
transportation, shown in Table 1, rep- 
resent about one-half of the total 
motor horsepower installed in this 


smaller comranies use 





country by pipe-line companies. 

The question has been asked, what 
can the oil companies do in the interest 
of National Defense? The suggestion 
is offered by the writer that if invest- 
ments could be curtailed and operating 
expense lowered, then the money s9 
saved can be used in other channels of 
the oil industry or in other industries 
where it would be of more productive 
benefit. Considering the pipe line trans- 
portation branch of the oil industry, 
there are several methods that could 
be considered to accomplish this pur- 
pose and so aid the National Defense 
program. One of these has to do with 
the supplying of power for pipe-lin: 
pumping of crude oil or gasoline. 

Assuming that the location at which 
the pumping machinery is to be in- 
stalled is in the vicinity of, or con- 





Pipe line Origin Destination Product 

company pumped 
Atlantic..... West Texas.. Gulf Coast... .|Crude 
Illinois. . West Texas. .|Gulf Coast .|Crude 
Pure-Van North Texas. Gulf Coast Crude. . 
Shell ...+ West Texas. .| Oklahoma .|Crude 
Shell West Texas. .|Gulf Coast Crude. . 
Shell. ... East Texas. . \Gulf Coast Crude 
Shell Illinois. .....|Ohio Gasoline. 
Texas-Empire Oklahoma Great Lakes Crude 
Susquehanna. Tidewater. .. Ohio Gasoline. 


Ohio-New York Gasoline. 
Nebraska . Gasoline. 


Tidewater 
Oklahoma 


Keystone 
Champlin. 


Great Lakes. Oklahoma Great Lakes. . .|Gasoline. 
Magnolia Texas .../ Texas Crude 
Texas... West Texas. .|Gulf Coast Crude 
Sun Fast Texas. .|Gulf Coast Crude 


Total electric hp ° ccecses 


*Increased capacity. 





TABLE | 


Some of the principal electrified pipe lines using utility power 


Pipe line data Total 
electric 
Length, | Diam- | Capacity, Number Station hp. 
miles | eter, in. | bbl./day | stations hp. 

480 10 30,000 8 600 4,800 
400 8 20,000 7 300 2,100 
210 10 30,000 | 6 750 4,500 
485 10 40,000 14 1,200 16,800 
450 10 30,000 9 900 8,100 
190 10 30,000 3 600 1,800 
450 6-8 20,000 4 500 2,000 
Booster 12 *25,000 9 2,400 21,600 
450 6-8 25,444 | 10 500 5,000 
500 6-8 25,000 10 500) 5,000 
250 6 6,000 2 200 400 
Booster 6-8 *14,000 13 400-700 7,300 
Booster ‘ All 22 Letery: 26,350 
450 12 30,000 6 800 4,800 
190 10 20,000 5 400 2,000 
112,550 
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NORTHERN ILLINOIS 
THE 


THRESHOLD 


TO CHICAGO... THE 
GREAT CENTRAL MARKET 


note: Northern Illinois offers an unlimited choice of 
refinery, pipe-line booster, pipe-line terminal and dis- 
tribution station sites . . . plus unexcelled highway and 
rail facilities to and from the Great Central Market... 
plus electricity, for refinery or pump, supplied by one 
of the largest integrated Nn 
systems in the world 
which serves Chicago 






and its tributary areas. SERVING * 
W* tHE GREAT [PE 
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The area served by the Public Service Company of 
Northern Illinois includes 6,000 square miles and ex 
tends distances varying from 30 to 150 miles north, 
west and south of Chicago. 











WHY THIS AREA IS IMPORTANT TO THE OIL INDUSTRY 


Northern Illinois contains everything you must have—markets, 
strategic plant sites, transportation, favorable tax rates, plenti- 
ful labor and good living conditions. Its electric system already 
furnishes 97 per cent of all Northern Illinois industry with power; 
these industries prefer purchased electric service for reasons of 


1. Dependability —assures continuous operation ; helps increase pro- 
duction; contributes to economical operation. 


2 Flexibility — makes expansion easier; saves carrying charges at time 
of low production; meets rapidly changing power needs; makes 
possible double shifts and night work without special arrangements 
for power and light. 


3. Constant Frequency and Voltage—maintains constant speed 
and production schedules; insures proper operation of light; 
allows temporary over-loading of equipment. 


4. Low Investment—saves capital expenditure; enables employment 
of capital to best advantage in the business; reduces loss in 
fixed charges during idle time; reduces economic risk; avoids losses 
in power plant obsolescence; permits forecast of power costs. 


* ok * 
Why not investigate the possibilities of locating your processing 
operations in this thriving Northern Illinois area? Complete 
information may be obtained from the Industrial Department 
of this company. 


GENERAL OFFICES: 72 WEST ADAMS STREET, CHICAGO 


PUBLIC SERVICE COMPANY OF NORTHERN ILLINOIS 
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ype Line — 
venient to, a utility electric power line, 
the installation of electric motors as 
prime movers would probably come up 
for consideration. In this connection, 
pertinent factual data on this type of 
prime movers are always desirable. For 
example, an induction motor-driven 
centrifugal pump (3600 r.p.m.) sta- 
tion can be installed for about $50 
per hp. The maintenance of induction 
motors, assuming average operating 
time, will approach 0.006 cent per 
kw-hr., or 0.0045 cent per hp-hr. This 
figure is based on an average main- 
tenance cost for electric motors of 25 
cents per hp. per year and that this hp. 
of capacity or connected load will con- 
sume about 4000 kw-hr. per year. The 
induction motor-driven centrifugal 
pump station provides also a definite 
approach to effecting savings in oper- 
ating labor. Such a station can be made 
automatic or semi-automatic to such 
an extent as would reduce operating 
labor expense to that amount repre- 
sented by the salary of one operator, 
whose duties would be principally that 
of a watchman. The ultimate salvage 
value of the induction motor-driven 
centrifugal pump station at almost 
any period of its life is safely within 
75 percent of its original cost. 

It has already been stated that there 


are installed today 211,575 hp. of 
electric motors in pipe-line stations for 
main trunk line transportation pur- 
poses. These electric stations, it is esti- 
mated, have saved the pipe-line indus- 
try about $13,000,000 in first cost in- 
vestment, or perhaps $3,500,000 per 
year in interest, depreciation, and taxes, 
as fixed operating expenses. It is esti- 
mated also that this volume of electric 
motors has saved the operators $150,- 
000 per year in maintenance expense, 
and makes possible a further saving of 
$2,000,000 per year in operating labor. 

If consideration be given to the 
actual operating time pump stations 
usually function, as revealed by a re- 
cent survey of all pipe lines in the 
United States, it is further estimated 
that a total of almost 1,500,000 bbl. 
of fuel has been saved each year. In 
terms of cash outlay for fuel and lubri- 
cation expenses, the total savings may 
approach $2,000,000 per year. 

A total savings in expense of about 
$8,000,000 per year is thus made pos- 
sible through the installation of more 
than 200,000 hp. of electric motors for 
pipe-line stations. Each motor horse- 
power so installed has ultimately saved 
the operator $10 per year, or, if con- 
sidered in another sense, the first cost 
of the motor is returned each year. 








This saving in annual operating ex- 
penses, when integrated over the pre- 
vious 15 years, may easily approach 
$25,000,000 as direct savings to the 
oil-transporting companies. 

Under the program for National De- 
fense, it is entirely possible that the 
oil companies will be called upon to 
make rapid installations to transport 
oil or gasoline through pipe lines in 
order to reduce traffic congestion on 
railroads. Pipe-line facilities so installed 
may be required only for the duration 
of the emergency, or for a relatively 
short period of time of perhaps two to 
five years. In this event, factors that 
will favor the selection of equipment 
will be low investment, short time re- 
quired to make the installation, and 
high salvage value. Any pumping ma- 
chinery installed not only must provide 
the desired economic benefit to the oil 
company, but also help the Army or 
Navy overcome some of its problems. 

Furthermore, the possibility of sav- 
ing or releasing operating man power 
for other gainful defense purposes is 
worthy of consideration. It is there- 
fore worth bearing in mind that when 
utility electric power is used for in- 
dustrial applications, certain Jabor sav- 
ings are usually possible, either directly 
or indirectly. 
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Axelson Completes New Unit 

Completion of the first step in the expansion plans of the 
Axelson Manufacturing Company has been announced by 
J. C. Axelson, president of the company. 

The first project to be completed is the removal of the 
entire Engineering Department from the General Adminis- 
tration Building to a newly finished structure devoted en- 
tirely to Engineering Department operations. This building, 
35 ft. by 135 ft., embodies the latest in design and equipment. 
Up-to-date arrangement provides the latest in lighting, both 
natural and artificial. The building has a working space of 
4720 sq. ft. and will be known as the “Engineering Build- 
ing.” 

“This expansion was necessary,” said President Axelson, 
“to provide more office room in our general office building 
and to facilitate the expansion in our engineering personnel. 
This situation was brought about by the increased business 
in Axelson’s pumps and lathes.” 

That is only part of the plant expansion program of this 
company now under way. Other units are fast approaching 
completion. 

The company employs more than 750 men and has an 
investment in equipment equal to $11,000 per man. 





To Give Series Lectures 

A series of lectures on “Reservoir Conditions in Oil Fields” 
will be presented April 16, 17, and 18 at Texas A. and M. 
College, College Station, by Charles V. Millikan, special 
lecturer to the Petroleum Engineering Department of the 
school and chief engineer for the Amerada Petroleum Corpo- 
ration. A gas-lift conference is to be held on April 18 and 19 
also. This conference will consist of a number of papers on 
gas-lift by outstanding engineers. 

These two events are planned as an educational contribu- 
tion to the oil industry in Texas, and the lectures and 
papers are designed for engineers, geologists, and field men. 
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Construction and Maintenance 
Standards For Pipe-Line System 


A PETROLEUM 
A ENGINEER 


x+ Handbook compiled by major gas company contains set of 


standards, which, revised and enlarged each year, has 
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proved invaluable aid to operating personnel 


Chief Engineer, United Gas Pipe Line Company 


U NITED Gas Pipe Line Company, 
with general offices in Shreve- 
port, Louisiana, operates more than 6000 
miles of interconnected natural gas 
transmission lines serving gas to city 
gate and industrial customers in parts 
of the five states of Louisiana, Texas, 
Mississippi, Alabama, and Florida, 
which comprise the Gulf South. This 
interconnected system runs from Pen- 
sacola, Florida, to the Mexican border, 
extending several hundred miles inland. 
It is divided into nine operating dis- 
tricts, each having its own manager, 
accounting force, engineering staff, 
and operating personnel. (see Table 1.) 

On a pipe-line system so far flung, 
the necessity for a set of standards for 
use in constructing and maintaining 
the properties has long been realized; 
and, early in 1934, such a set of stand- 
ards was developed from the office of 
the chief engineer in collaboration with 
the operating department, and made 
into a handbook. The subject matter 
contained in the handbook is set forth 
in the index, Table 2. The manual or 
Handbook of Standards was released 
for use with the specific understanding 
that criticisms and suggestions regard- 
ing additional material for the manual 
were necessary in order to insure its 
successful use. Such suggestions as are 
received are given careful considera- 
tion, and, periodically, revisions are 
made to the manual in which are in- 
corporated those suggested changes and 
additions that are considered to repre- 
sent good engineering practice and are 
applicable to most of the property. 

The manual has been so well re- 
ceived by the forces in the field, and 
the results that have been obtained to- 
ward the standardization of the prop- 
erties through its use during the last 
seven years have been so gratifying, 
that the writer hopes a brief descrip- 
tion of the major revisions and addi- 
tions for 1941 will be of interest to 
the industry. 
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The major revisions and additions 
consist of: an anchor design for block- 
ing at main-line valve; a revision of 
pipe-line drips for the accumulation 
and removal of fluids; a design for the 
installation under pressure of perma- 
nent and removable siphons, and ther- 
mometer test wells; construction stand- 
ards regarding the use of bonding 
wires, armored tip gaskets for cou- 
plings, insulating joints, and test leads 
for use in connection with cathodic 
protection; standard blow-off schedule 
for main-line plug valves, and stand- 
ard box and cover for spur-gear-op- 
erated plug valves. 


Anchor Blocks 


The pipe-line anchor blocks used 
heretofore, consisting of a solid block 
of concrete of suitable dimensions cast 





Fig. 1. Diagram of anchor block con- 

structed of standard steel shapes and 

reinforced concrete with no concrete- 
to-pipe contact 
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around the pipe line, have been effec- 
tive, but have also presented certain un- 
desirable features such as the corrosion 
that often takes place at the contact 
points of the concrete and the pipe and 
the difficulties presented in repairing a 
leak adjacent to the face of the block. 
Fig. 1 illustrates an anchor block con- 
structed of standard steel shapes and 
reinforced concrete with no concrete- 
to-pipe contact. The pipe and steel 
members are protected against corro- 
sion by using conventional pipe coat- 
ings. 


Drips and Siphons 


In the operation of natural gas pipe 
lines troublesome conditions are often 
encountered due to the condensation of 
fluids from the flowing gas. Over a pe- 
riod of time such condensation will re- 
sult in appreciable quantities, which 
naturally flow to and collect in low 
spots of the line. It will be appreciated 
that a “slug of fluid,” will not remain 
stationary in a low spot but will be 
agitated in some fashion by the flow- 
ing gas. Agitation does take place in a 
very definite manner, and slugs of fluid 
are washed back and forth inside the 
pipe. The flowing gas attempts to carry 
the fluid up the rise, and does, but as 
the “slug” is pushed ahead its cross- 
sectional area is gradually reduced and 
thus, offering less and less resistance 
and losing its first acquired momen- 
tum, it stops—all spread out on the 
bottom of the pipe—then flows back 
into the low spot. As this action takes 
place the body of fluid quickly reat- 
tains a relatively large cross-sectional 
area, that is, it piles up again in the 
low spot, tends to choke off the line, 
and is again caught by the stream of 
flowing gas and carried up the rise. 
This washing action continues at regu- 
lar intervals and is the principal cause 
of “excess pressure drop.” Now, if the 
“slugs,” as described, continued only 
to wash up and down the rising grade, 
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and the matter of excess pressure drop 
was considered as unimportant, there 
would be no particular objection to 
such a condition were it not for the 
fact that the presence of water in a 
natural gas pipe line may cause the for- 
mation of hydrates from certain hy- 
drocarbons. Hydrates readily form at 
relatively high flowing temperatures 
and relatively low flowing pressures, 
thereby causing a solid obstruction that 
in certain cases may completely stop 
the flow of gas. The “slugs” do not 
just continue to wash up and down 
the rising grade, however. As more and 
more water condenses in the line the 
body of the slug grows until, depend- 
ing upon such contributing factors as 
the size of .line, steepness of the rise, 
distance from the low spot to the crest 
of the rise, the velocity of the gas 
stream carries the “slug,” or an ap- 
preciable portion, over the rise and 
down the next slope. When this fluid 
reaches the next low spot, where sim- 
ilar washing action may be occurring, 
the suddenly added volume may be 
sufficient to result in that low spot 
being similarly cleared. Thus a line 
may at times clean itself, so to speak, 
but when the accumulated “slug,” 
which may be of large proportions, 
reaches a point such as a regulator or 
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Fig. 2. Method of installing drip that has proved efficient 
in removing fluid from gas line 





TABLE | 
United Gas Pipe Line Company 
Summary of natural gas transmission lines 


operated 


Linear miles | Miles of 3-in 





District of line equivalent 
line 
Baton Rouge 240.43 
Dallas 892.09 
Houston 946.97 
Jackson 720.76 
Morroe 607.47 
San Antonio 1,206.22 
Shreveport 653.28 
Southwest Louisiana 471.09 1,060.11 
Wichita Falls 596.83 1,591.00 


Total : 6,335.14 22,504.49 











measuring station it is obvious that its 
presence is very objectionable. 

In view of the foregoing it will 
readily be seen that provision should be 
made to remove fluids from lines trans- 
porting natural gas. Present methods 
of new construction include such pro- 
visions in the form of drips 2 or 3 ft. 
long installed in the line and construct- 
ed in the form of a “T.” (see Fig. 2.) 
The size of the vertical barrel, or well, 
is of at least the same diameter as the 
carrier in the range to 12 in., and 
may be of a size 2 in. smaller in diam- 
eter in carrier sizes from 14 in. to 20 
in. A valved drain line extending to 














the bottom is installed in the well to 
blow cut any fluid collected. A con- 
ventional steam trap may be connected 
to the drain line to provide automatic 
means of fluid removal. 

On lines in service when drips are 
not in place, it is frequently desirable 
to remove the bulk of fluids collected 
cr collecting in low spots. If service 
may be temporarily discontinued a T- 
type drip can be dropped into place 
after removing a short section of the 
line. The situation frequently arises, 
however, when it is desirable to re- 
move the fluid without disrupting serv- 
ice. A method for accomplishing this 
purpose has been developed and proved 
satisfactory with extensive use on 
properties of United Gas Pipe Line 
Company. 

Fig. 3 illustrates the components of 
equipment necessary to install under 
pressure a 1/2-in. siphon in any size pipe 
from 4 in. up. It will be noted from 
the drawing that this method can also 
be used for the installation of ther- 
mometer wells in a pipe line, the pro- 
cedure being the same in either case 
except for obvious omissions of certain 
operations of installation. For conven- 
ience of reference the explanation of 
the method is divided into operation 
numbers, as follow: 





PDP PPP PPP PPP 


Fig. 3. Components of equipment necessary to install 
siphons and thermometer wells in a pipe line under pressure 
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Men, Methods and Machinery 
Build the World’s Great Pipelines 


Williams Brothers have all three essential elements. 
The best methods American Engineers can perfect. 
The best Machines American Manufacturers can 
produce. The best Skilled Workmanship which 
intelligence and experience can develop. 























Williams Brothers Corporation and affiliated 
companies have built 17,500 miles of pipe line. 
From Canada to South America, and in all sections 
of the United States this organization has built great 
arteries that carry the life blood of the 
petroleum and gas industries across 
swamps, over rivers and through 
mountains of two continents. 
From twenty-seven years of 

specialized service, our 

staff of engineers and 
executives know the 
needs of the pipe line 
industry. 
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WATER 
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CHICAGO TULSA HOUSTON 











Fig. 4. A 2-in. nipple installed 
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1. Select spot for installation and make ex- 
cavation sufficiently large for three men to 
work comfortably in the bell hole. 

2. Clean top surface of pipe thoroughly 
and electric weld special 2-in. nipple thereon 
in a position such that its axis is at right 
angles to the longitudinal axis cf the pipe. 

3. Install 2-in. screw end gate valve securely 
on 2-in. nipple. 

4. Open gate valve to full open position. 

§. Place drilling machine upon gate valve 
and screw securely therein. 

6. Drill 1-in. hole in pipe and withdraw 
drill until gate valve can be closed. This hole 
must be large enough for passage of a 4-in. 
collar. Be sure that drill passes completely 
through the pipe wall. 

7. Close gate valve securely. Turns should 
be counted in order to make sure that valve 
is completely closed. 

8. Remove drilling machine. 

9. Prepare siphon assembly consisting of 
adapter, %-in. standard nipple, '%2-in. collar 
and special ¥2-in. nipple slightly beveled on 
the lower end and cut to such length as to 
clear the inside bottom of the pipe line by 
%4-in. when lowered and screwed into final 
position. A cast-iron disk is inserted between 
the ends of the two 4-in. nipples within the 
connecting '-in. collar and a piece of cloth 
or waste is loosely tucked in the lower end of 
the special '2-in. nipple to hold the cast-iron 
disk in a position flatly against the | wer end 
of the upper 14-in. standard nipple. 

10. Place siphon assembly in inserting de- 
vice by sufficiently withdrawing inserting 
wrench. 

11. Bring inserting device into position over 
gate valve and lower siphon assembly easily 
until the lower (beveled) end of '2-in. spe- 
cial nipple rests on the gate of the gate valve. 

12. Engage threaded end of inserting device 
in threads of gate valve and make up securely. 

13. Close the two 114-in. side outlet valves 
on the sides of the inserting device. 

14. Place two men at “T” handle of insert- 
ing wrench and grasp securely. This is a man’s 
job and the importance of doing this job care- 
fully cannot be overstressed. 

15. With the two men holding the insert- 
ing wrench so as not to allow any movement, 
open the 2-in. gate valve wide open. The siphon 
assembly will then fall down until the lower 
threads of the adapter engage the upper inside 
threads of the 2-in. special nipple. 

16. Lower inserting wrench until the hex 
socket fits over the hex head of the adapter. 

17. The two men holding the “‘T”’ bar walk 
around and around, thus screwing the adapter 
into the 2-in. special nipple until just snug. 
Attempting to make-up too tightly may injure 
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the head of the adapter or twist-off the shaft. 
During this operation heavy pressure should 
be maintained downwardly and the two men 
carrying out this work should not attempt to 


orv'se 


stand in one place and trade ends of the ““T 
bar. 

18. Slowly open the 1'%-in. side outlet 
valves on the inserting device and allow the 
high-pressure gas in the inserting device to 
escape. The cast-iron disk in the siphon as- 
sembly is now holding back the gas. 


19. Unscrew entire inserting device from 2- 


in. gate valve. 

20. Unscrew and remove 2-in. gate valve 
from 2-in. special nipple. 

21. Place a pipe wrench on the shoulder of 
the adapter and tighten securely until no Jeaks 
are observed around the threaded portions. 

22. Make-up '4-in. blow-off pipe securely in 
adapter. 

23. Lower 2-in. collar and 2-in. guard pipe 
over 14-in. blow-off pipe and make-up on 2-in. 
special nipple. 

24. Fill space between '2-in. blow-off pipe 
and 2-in. guard pipe with hot chromated grease 
(fluid state) as a rust preventive to top of 
2-in. guard pipe and install special 2-in. cap 
on guard pipe. 

25. Attach %-in. valve to %4-in. blow-off 
nipple and open wide. 

26. Secure a '4-in. rope about 40 ft. Jong 
to the “T’’ handle of the punch rod at the 
midpoint of the rope. 

27. Carefully lower the punch rod into the 
',-in. blow-off pipe until the beveled end rests 
on the cast-iron disk. 

28. One man should be assigned to each 
loose end of the 20-ft. sections of 4-in. rcpe, 
placing himself in a position about 10 or 12 
ft. from the pipe line, and on the same side, 
allowing enough slack in the 20-ft. sections 
of rope so that the punch bar can rise until 
the beveled end clears the '/2-in. blow-off valve 
without binding. 

29. With the two men in position, as de- 
scribed, a third men delivers a sharp strong 
blow over the “T” handle of the punch bar 
thus shattering the cast-iron disk and creating 
an opening into the pipe line. The punch bar 
will immediately be blown out of the siphon 
describing an arc as it safely comes to the 
ground 20 or 25 ft. from the pipe line. 

30. Step up and close the '4-in. blow-off 
valve. 

Norte: Procedure for installing a thermome- 
ter well is the same except for certain obvious 
substitutions of components and omissions of 
operations. 


Bonding Couplings 


When cathodic protection is applied 
to pipe lines containing mechanical 
couplings, it is necessary that metallic 
bonds or shunts be applied around each 
coupling in order to provide a continu- 
ous, low resistance, metallic path in 
the pipe for the d-c. return current. 
These bonds or shunts must be of suf- 
ficiently low resistance and must re- 
main permanently in a serviceable con- 
dition in order to preclude excessive 
expense that would otherwise be in- 
curred in locating and bonding the 
couplings after the line is constructed 
and in operation. Open or defective 
bonds not only reduce the effective 
spread of cathodic protection, but they 
also accelerate corrosion at such points 
where the protective current shunts 
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around the unbonded coupling through 
the soil. 

The labor involved in locating and 
uncovering the couplings represents a 
large percentage of the total cost of 
installing bonds on existing lines. Many 
methods have been used in connecting 
the bonds to the pipe such as mechan- 
ical joints, soldering, brazing, and 
welding with either electric arc or 
acetylene torch. One of the larger 
manufacturers has recently developed 
and placed on the market a coupling 
shunt that appears economical to use. 
Our rather limited experience with the 
use of this shunt indicates that it of- 
fers several distinct advantages over 
other methods of bonding previously 
used. (Fig. 5.) 

Due to the development of cathodic 
protection, it is now considered advis- 
able to bond all bolted couplings of the 
type employing rubber gaskets used in 
pipe-line work as the line is laid. If it 
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Fig. 5. Coupling shunt for bonding 
pipe 
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becomes desirable at some future date, 
to install cathodic protection on such a 
line, the bonding will thus already be 
installed at considerably less overall 
cost. In recent years “armored” gaskets 
have been employed with bolted cou- 
plings to obtain the effect of bonding. 
The armored gasket has a metal coil 
embedded or molded into the tip of the 
gasket. When the gasket is compressed 
by the follower ring, the metal coil 
makes contact between the pipe and 
the center ring of the coupling. This 
procedure does not, however, insure 
metallic contact with the follower 
rings—a condition considered neces- 
sary by some engineers. Shop and lab- 
oratory tests indicate that couplings 
equipped as described provide suffici- 
ently low electrical resistance to com- 
pare favorably with other methods of 
coupling bonding. No conclusive field 
data have, as yet, been compiled prov- 
ing that “armored” gasket bonding will 
maintain a sufficiently low resistance 
over long periods of time when carry- 
ing the large amounts of d-c. current 
frequently required to protect bare or 
poorly coated lines. 


Bonding Crossing Casing 
It is advisable to bond all highway 


or railroad crossing casings to the pipe 
line at the time such crossings are in- 
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Fig. 6. Box and cover for spur-gear-operated plug valve 
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stalled or repaired even though the ap- 
plication of cathodic protection is not 
immediately being considered. The 
bond is made by using the coupling 
shunt, described above, and provides a 
low resistance, permanent, metallic 
connection between the pipe and the 
casing. The purpose of such bonding 
is to provide a path through which 
stray or long-line currents, tending to 
leave the pipe at these points, will 
pass from the pipe line to the casing 
and thence to the soil without injury 
to the pipe line, but rather, at the ex- 
pense of the casing. When and if 
cathodic protection is applied to such 
a line the casing, due to the bonding, 
becomes protected along with the pipe 
line. 


Test Leads 

On new pipe lines it is frequently 
considered advisable to install test leads 
at convenient intervals at the time the 
line is laid. Such test leads consist of 
metallic connections extending from 
the pipe to the surface of the ground 
where the exposed terminal is protect- 
ed from mechanical injury. These leads 
greatly facilitate the taking of field 
measurements that are necessary in pre- 
paring corrosion studies in connection 
with the application of cathodic pro- 
tection, and eliminate the necessity of 








baring the line while making such tests 
—a procedure both expensive and 
damaging to pipe coatings. 


Typical Material in Manual 


Typical of the material contained in 
the manual are the standard drawings 
covering blow-offs for main-line plug 
valves, and box and cover for spur-gear- 
operated plug valves. (Figs. 6 and 7.) 
Before this type of installation was 
adopted as a standard, actual installa- 
tions were made and such items as cost, 
maintenance, ease of operation, and 
appearance were all taken into con- 
sideration. Certain revisions to the 
original installation are frequently 
found necessary; but, when due care 
has been taken with the original design 
and the actual installation is properly 
criticized by both the engineering and 
operating departments, the resulting 
effort is satisfactory, and is adopted as 
standard to be used throughout the 
system. 


Conclusion 


Such standardization saves confusion 
and duplication of effort throughout 
the organization as well as resulting in 
a uniformly constructed and main- 
tained property ready to transport and 
capable of delivering ‘dependable na- 
tural gas.” 
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Fig. 7. Design of blow-off for main-line plug valve 
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Fig. 1. Making a “‘bell-hole’ or 
“tie-in'’ weld on new line of Natural 
Gas Pipeline Company of America, 
constructed throughout with plain-end 
joints arc-welded without liners 
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Welding Plain-End Joints on Large-Diameter 
Pipe Without Liner 


>> Formerly used only on pipe to 12-in. diameter, this type 
connection now practicable on pipe as large as 24 in. 


by 7 Zt Da Vis 


Vice-President, The Lincoln Electric Company 


HE MOST important develop- 

ment in the field of welded pipe- 
line construction during the last year 
has been the trend toward welding 
large-diameter pipe by means of plain- 
end joints without a liner or backing- 
up ring. 

First introduced in 1933 for oil-line 
construction, the plain-end joint with- 
out liner was used only on lines as 
until 1939. Due to 
proved economies and highly satisfac- 


large as 12 in. 


tory service, this type of connection 
has been extended to pipe as large as 
24 in. 

One of the outstanding lines built 
during 1940 by means of this simpli- 
fied joint was that welded by H. C. 
Bartlesville, Ok- 
lahoma, for the Natural Gas Pipeline 
Company of America. This line, views 


Price Company of 


ef which are shown in accompanying 
illustrations (Figs. 1, 2, 3, and 4) was 
laid in Illinois and contains 125 miles 
of 20-in. and 60 miles of 24-in. pipe, 
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all of which was welded by means cf 
the plain-end joint without liner. 

Pipe thickness on the new Illinois 
gas line was 9/32 in. except for river 
crossings where it was 3 in. Welded 
by the “‘firing-line” method, this proj- 
ect was welded at an average of 1.11 
miles per working day. The average 
number of roll welds per man hour 
was 2.3. On the “bell-hole” or “tie- 
in” welds the speed was 1.3 per man 
hour. 

The plain-end butt joint without 
the liner is illustrated diagrammatically 
in the sketch, Fig. 5. As shown, the 
pipe ends that have been beveled, (us- 
ually to 30 deg.), are lined-up with a 
space of about 1/16 in. between them. 
The joint is then tack welded at four 
points, the tack welds ranging be- 
tween 1 and 2 in. in length. The tack- 
ing is usually done with '%-in. or 
5/16-in. electrodes. Following the tack 
weld the actual welding of the joint 
begins. This is done in three beads, or 


194] 





A. F. DAVIS 


since his graduation from Ohio State Univer- 
sity in 1914 with a degree of mechanical engi- 
neer in electrical engineering, has served The 
Lincoln Electric Company in various capacities 
—He was made vice-president in 1928 and 
secretary in 1938, and also serves on the board 
of directors—He is secretary of the James F. 
Lincoln Arc Welding Foundation, created in 
1937 by the directors of The Lincoln Electric 
Company in honor of J. F. Lincoln, president of 
the company—lIs a member of the American 
Welding Society, Sigma Alpha Epsilon, Eta 
Kappa Nu, and various local clubs and or- 
ganizations. 
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Fig. 2. On the ‘“‘firing-line,"’ laying a 20-in. gas line 
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1114 Miles of Pipe Lines 
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COMPANY 
Panhandle Eastern Pipe 
Line Co. 


Panhandle Eastern Pipe 
Line Co. 


Shell Pipe Line Co. 
Sohio Pipe Line Co. 
Sohio Pipe Line Co. 
Magnolia Pipe Line Co. 
Magnolia Pipe Line Co. 
Illinois Pipe Line Co. 
Tuscarora Oil Co., Ltd. 
Tuscarora Oil Co., Ltd. 
Gulf Pipe Line Co. 
Buckeye Pipe Line Co. 
Michigan Gas Trans- 
mission Corp. 
United Gas Pipe Line Co. 
Montana-Dakota Utilities Co. 
Atlantic Refining Co. 
Natural Gas Pipeline Co. 
of America 
Natural Gas Pipeline Co. 
of America 
National Refining Co. 


Southern Natural Gas 
Company 
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MILES 


70 


125 

17 
125 
115 


57 
3 
170 
8 


100 


25 
57 


24 
1,114 


LOCATION 


Kansas 


Missouri-Illinois 
Illinois 
Illinois-Indiana 
Indiana-Ohio 
Illinois 

Illinois 

Illinois 
Pennsylvania 
Pennsylvania 
Illinois 

Ohio 

Indiana 
Louisiana 
Montana 
Pennsylvania 


Illinois 


Illinois 


Kansas 


Alabama 


GENERAL CONTRACTOR 


T. R. Jones, Inc. 


I. C. Little 
I. C. Little 


Sheehan Pipe Line Const. Co. 


Truman-Smith Const. Co. 
I. C. Little 


Sheehan Pipe Line Const. Co. 
Sheehan Pipe Line Const. Co. 


Superior Const. Co. 
Dempsey-Wilson Const. Co. 
Jones & Brooks, Inc. 


Sheehan Pipe Line Const. Co. 


T. R. Jones. Inc 


Ford, Bacon & Davis Const. Co. 


W. A. Bechtel Co. 
Dempsey-Wilson Const. Co. 


Dempsey-Wilson Const. Co. 


I. C. Little 
Williams Brothers Corp. 


B & M Construction Co. 


SPECIFY PRICE-WELDED 


- PRICE ~ 


BARTLESVILLE, OKLA. 
ANGELES - 





SAN 


FIELD JOINTS IN 1941 


FRANCISCO 


THE 








passes, as the pipe is turned. Shielded- 
arc type electrodes are employed and 
the 5/32-in. and 3/16-in. are 
used for the first bead; '%4-in. and 
5 /16-in. sizes are used, respectively, on 
the second and third beads. Bell-hole, 
or tie-in, welds are made with 3/16- 
in. electrodes. 


S1Zes 


Savings in  pipe-line construction 
costs through use of plain-end joints 
arc-welded without backing-up rings 
can be appreciated. The double bell 
connection with backing-up ring was 
more costly for two principal reasons. 
In the first place the pipe ends had to 
be belled. Then, there was the added 
cost of the backing-up ring. Actual 
savings can be estimated by taking a 
figure of $1.50 for double belling per 
ton of pipe and 25 to 35 cents for 
each backing-up ring. Using this fig- 
ure and considering that a 40-ft. sec- 
tion of pipe weighs approximately a 
ton, the possible savings are evident. 

Modern practice in the construction 
of pipe lines using the plain-end joint 
without liner is as follows: 

Out in front of the entire construc- 
tion gang goes the line-up and tacking 
crew. Aided by a tractor and hoist, 
they put the pipe lengths on_ball- 
bearing dollies for rolling. The tack 
welder tacks the adjacent lengths of 
pipe together. He joins as many 
lengths as the nature of the line and 
the contour of the country will per- 
mit. The long tack-welded section is 
then left on the dollies ready for the 
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Fig. 3. Tack welding a plain-end 
joint 
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Boo AON A 
Fig. 4. Making a ‘‘firing-line’’ weld 
on plain-end pipe of 20-in. dia. with- 

out use of liner 
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firing-line welders who follow close 
behind. 

The firing-line crew, including sev- 
eral welders, completes the welding of 
the long sections. These operators weld 
at the top of the pipe while a helper 
turns the pipe by means of a chain 
pipe wrench. Thus, advantage is taken 
of doing all welding in down-hand flat 
position using large size electrodes and 
heavy welding current, both of which 
contribute to high welding speed. Af- 
ter completion of each bead, a helper 
cleans all the slag from the weld. Each 
completed weld is inspected before the 
welder proceeds to the next joint. 
When a section is entirely welded, the 
pipe is rolled off the dollies and the pipe 
sections are painted, after which they 
are joined into a continuous stretch 
by bell-hole welding. 

Bell-hole welding is done with the 
pipe placed on timber skids near or 














Fig. 5. Diagrammatic sketch illus- 
trating the plain-end butt joint 
without liner 




























over the trench. For this work, the 
welder plys the arc around the pipe 
rather than having the pipe turned 
beneath the arc. 

It is expected that there will be in- 
creasing use of the plain-end joint 
without liner in pipe-line construc- 
tion. According to a leading pipe-line 
contractor, all lines projected for the 
coming year will specify this type of 
connection. 

In addition to capitalizing on the 
speed and economy of arc-welding in 
pipe-line construction, operators con- 
tinue to use this method in repairing 
and reconditioning old lines. 


power for any increased future re- 
quirements, insuring lower operating 
spceds, greater economy and added 
years of service. Its larger size means 
less maintenance cost per mile. 


. 
Hundreds of miles of Pipe Lines are 


being protected by Jacobs Engine 
Units. 


FULLY GUARANTEED 
Write for Prices and Descriptive 


Literature 


Pipe Line Division 
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— Pipe Line 
Petroleum Research 


Expands Rapidly 
Last 11 Years 


Petroleum research has expanded so 
rapidly that the industry now ranks 
second in scientific investigation, Dr. 
W. A. Hamor, associate director of 
Mellon Institute, reported recently in a 
survey published by the American 
Chemical Society. 

In the last 11 years the amount of 
research by the petroleum industry has 
increased 539 percent, Dr. Hamor said. 
From seventh among all industries, it 
has risen to second place. 








JACOBS NEW SUPER MODEL 


Four-Cylinder Pipe Line Cathodic Protection Unit 
Natural Gas, Butane or Gasoline Operated 


Designed, Patented and Manufactured Exclusively for Pipe Line Service 
Wherever electric current is needed for the prevention of electrolysis on pipe lines, 
our new specially developed slow speed super power unit will prove economical 
and dependable. More than ever this new unit has the slow speed, simplicity, and 
few moving parts characteristic of all JACOBS cathodic plants. Plenty of reserve 





GENERAL SPECIFICATIONS 
Generator 


GENERATOR CAPACITY—500 to 5000 watts 
>. 


AMPERES—Maximum 150—volts 10 to 40 
R.P.M. 500 to 800 (direct connected) — 
Engine 

4 CYLINDER—200 cu. in. displacement 

SPEED—500 to 800 R.P.M., normal (positive 
flyball governor) 

IGNITION—Scintilla-heavy duty aviation 
type (equipped with automatic impulse) 

OILING SYSTEM—Gear type pump (low oil 
automatic engine stop), 6'/2-gallon crank- 
case capacity, large oil filter 

COOLING SYSTEM—Liquid—flywheel fan 
(Automatic excess temperature engine stop) 

WEIGHT—1100 Ibs.—Shipping wt., 1400 Ibs. 

LENGTH—4'1/2 ft. Height—3 ft. 

AIR CLEANER—Extra large oil type 





Pioneer Manufacturers of Cathodic Protection Equipment 





THE JACOBS WIND ELECTRIC COMPANY, INC. 


Minneapolis, Minn., U.S. A. 
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Announcing . - | 


THE OBLAHOUMA CONTRACTING CU. 


OF TEXAS 


PIPE LINE CONTRACTORS 





























T. R. JONES 
T. A. HESTER | 
PAUL R. HALBERT | 
N. K. McFARLAND | 
| 
1515 Magnolia Building DALLAS, TEXAS | 
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TELEPHONE AND TELEGRAPH MEN 
C “ S ’ F O R E M A N | will be interested b our me 
COMPANY 








CARRIER SYSTEMS | 
VOICE REPEATERS 
TRANSMISSION TEST SETS | 











Constructors of Oil, Gas and Gasoline and many other products and accessories which 





are vital to modern Telephone and 








Pipe Lines, Electric Welding, River 


Telegraph systems 


Crossings, Transmission Lines, Recondi- ~ 


Pioneered for Oil Industry by 
THE SOUTHERN ELECTRIC AND 
TRANSMISSION CO. 


Manufacturing Engineers 
c Cc 


tioning, Water Works and Sewers. 


General Offices 


New York Life Building 


KANSAS CITY, MISSOURI 





3127 HOLMES STREET DALLAS, TEXAS 
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Il Years of Satisfactory Service to the 





Petroleum Industry 
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Safety in Pipe-Line Construction 


A PETROLEUM 
ZS ENGINEER 


> First step in minimizing accidents is wise 


selection and proper training of work- 


Feature 


men — Maintenance of equipment in 
good operating condition and adequate 


supervision are factors of equal im- 


portance. 


by _A W/ | ae 


Supervisor of Safety, Lone Star Gas Company 


N discussing safety in modern pipe- 

line construction, the purpose shall 
not be to attempt to cover all the 
technicalities involved in laying a pipe 
line, but rather the endeavor shall be 
to confine the remarks to some of the 
more important factors that have pro- 
moted and are now contributing to the 
safety and efficiency of modern pipe- 
line construction. The reason for using 
the word efficiency in conjunction with 
the word safety is that the two are 
synonymous. If the job is done safely 
it will also be done efficiently. 

As in all fields of human endeavor, 
the two major factors involved in pipe- 
line construction are men and equip- 
ment. As men come before equipment, 
and as, unfortunately, we know less 
about men than equipment, we shall 
discuss this factor first. There is yet no 
unit of measure by which man can be 
gauged accurately. If there were such 
a guide or unit of measurement we 
could eliminate, to a very large de- 
gree, inefhiciency and accidents. Because 
there is no way by which we can accu- 
rately or definitely determine a man’s 
aptitude and mental proclivities, we 
must use our best judgment and the 
few signposts available in selecting the 
working force comprising the con- 
struction organization. 

It is the practice of the Lone Star 
Gas Company to maintain a skeleton 
or key organization consisting of a 
superintendent, foreman, equipment 
operators, and truck drivers. These men 
when not engaged in pipe-line con- 
struction are assigned to the various 
districts of the pipe-line system. This 
group of men is trained and skilled in 
the use of the latest methods of pipe- 
line construction. 

When a pipe line is to be recondi- 
tioned, taken up, or a new line laid, 
it then becomes necessary to augment 
the skeleton organization by selecting 
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and training a crew or gang of men, 
many of whom often know figura- 
tively less than nothing about pipe-line 
construction. Herein lies the greatest 
task from the standpoint of safety. The 
superintendent and foreman must use 
their very best judgment in selecting 
prospective members of the crew. After 
selections have been made, the men are 
sent to the examining physician for an 
examination to determine their physi- 
cal fitness. The selection by the super- 
intendent or foreman and the doctor’s 
examination constitutes the first line of 
defense in accident prevention in pipe- 
line construction. 


Unfortunately the foreman’s selec- 
tion and the doctor’s examination are 
not infallible. As thorough as they 
might be, they are not always able to 
eliminate all moral risks. This is often 
greater than the physical risk. How 
can the moral risk be eliminated? I 
wish we knew the answer. We do en- 
deavor to get just as much information 
as possible regarding each prospective 
employee. On construction work, how- 
ever, it is not always possible to make 
a very thorough check of every new 
employee. Consequently in the guise of 
back sprains and other alleged injuries 
we are frequently called upon to 
finance the purchase of automobiles, 
vacations, and other luxuries. If a con- 
struction project ran indefinitely, there 
would be very few fraudulent claims. 
So long as a man has a job he will 
usually not be interested in “faking” 
an injury. Also the longer the job 
runs, the more proficient the men be- 
come, with the result that more pipe 
is laid with less injuries. All construc- 
tion projects must come to an end, 
however, and usually during the last 
few days of the job, and frequently 
after the work is completed, belated 
reports of alleged back sprains and 
other injuries will be received. 
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A. W. BREELAND 


entered the gas business in 1922, when he 
joined Lone Star Gas Company as clerk in the 
gas measurement department—Was later made 
chief clerk in the gas operating department, 
and in May, 1929, was appointed supervisor of 
safety for the company and organized ihe 
company's accident prevention training system 
—Prior to his connection with Lone Star, Bree- 
land was with the M-K-T Railway in Wichita 
Falls and Dallas—He is a native of Mississippi, 
was educated in the schools of Pike and Wal- 
thall counties, Mississippi, and in the Tri-County 
Normal School of McComb City, Mississippi— 
Having completed his teacher's training, he 
taught school for one year and then enlisted in 
the U. S. Army for service during the World 
War — During his enlistment he studied one 
semester at the A. E.F. University at Beaune, 
France—Completed a business course in book- 
keeping and shorthand at Tyler Commercial 
College in 1919-20 and later enrolled for and 
completed the following correspondence school 
courses: Higher Accounting with LaSalle Exten- 
sion University; Business Administration with 
Alexander Hamilton Institute—Has served as a 
member of the Dallas Citizens’ Traffic Commis- 
sion, the State Commission on Apprentice 
Training and Vocational Education, is past gen- 
eral chairman of both the American Gas Asso- 
ciation Accident Prevention Committee and the 
American Petroleum Institute Committee on Ac- 
cident Prevention, is a member of the accident 
prevention committees of both organizatiozs 
at the present time, and a member of both the 
Texas Safety Association and the American 
Society of Safety Engineers. 





Training 


As the men are assigned to the vari- 
ous units or gangs for which they ap- 
pear to be best fitted, they are given as 
much preliminary instructions as possi- 
ble by the foreman in charge. For ex- 
ample, one crew may be assigned to 
cut fences and build gates for traffic 
to and from the right-of-way across 
the farms and the ranches on which 
the line is to be constructed. Another 
gang clears right-of-way and prepares 
creek and ravine crossings so the heavy 
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construction equipment may be moved 
ahead without delay. The workmen in 
other crews must be taught to perform 
the various other jobs necessary in 
order to complete the project. Al- 
though a considerable amount of the 
work on a pipe-line construction job 
requires only common labor, neverthe- 
less a little experience certainly reflects 
itself in the safe and efficient perform- 
ance of the job. It is not intended to 
convey the idea that we do not have 
any injuries on pipe-line construction 
other than alleged injuries. There are 
injuries that are common to this type 
of work, but experience has long since 
taught us that these can be materially 
reduced through organized effort. 
There is no question in the writer’s 
mind but that pipe-line construction 
could enjoy insurance rates more nearly 
comparable to those for pipe-line opera- 
tion if it were only possible to maintain 
a permanent organization of trained 
and skilled men. Actual experience has 
proved that this work can be done by 
a trained crew with a minimum of in- 
juries. 


Equipment 


If the man who built the first pipe 
line were to come back today he would 
probably think he had reached the 
planet Mars. Pipe-line construction 
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equipment today is as completely 
mechanized as a modern mechanized 
army unit. About the only place for 
teams in modern pipe-line construc- 
tion is for pulling wagons transporting 
electric-welding machines, and a very 
few other operations. Pipe-line con- 
struction equipment now consists of 
ditching machines, draglines or power 
shovels, tractors, welding machines, 
cleaning, wrapping, and painting ma- 
chines, backfillers, and trucks. Trac- 
tors, and trucks are equipped with 
power take-off winches, bulldozers, 
booms, and “A” frames. Each truck, 
ditching machine, and foreman’s car 
is equipped with a first-aid kit. 

It is not only essential that all danger 
points of operation be adequately 
guarded, but also that all equipment be 
maintained in good operating condi- 
tion. Until a few years ago equipment 
was supplied with very little guarding. 
Today more and more manufacturers 
are having guards factory-installed 
over hazardous gears, sprockets, chain 
drives, and other danger points on the 
equipment. This not only results in 
better design, but is also usually less 
expensive than building and installing 
guards in the shop or in the field. 

Next we shall discuss the actual 
work. The first work to be done after 
the survey has been made is cutting 









fences, building gates, clearing and 
“building” the right-of-way. Although 
the average person does not associate 
very many hazards with this part of 
the work, there are a number of haz- 
ards peculiar to this operation to be 
considered. First of all, is the danger 
of ivy poisoning, especially in the 
spring or summer, and it might be said 
here that in several cases the victims 
of ivy poisoning have been disabled for 
weeks. Practically the only safeguard 
against this hazard is to caution the 
men to handle all ivy or vines of a 
similar variety in such a manner that 
the vines and leaves thereon will not 
come in contact with the naked skin. 
This does not always prevent the poi- 
son, however, as some men can merely 
walk through the forest and get it. 
Some of our men have tried a serum 
that is supposed to render immunity 
from this poison. This has not been 
very successful. Then, there is the 
danger of reptile and insect bites. Rat- 
tlesnakes, copperheads, and cotton- 
mouth moccasins are still prevalent in 
many sections in which we operate and 
must be reckoned with. The wearing 
of good boots and exercise of keen ob- 
servation are about the only  safe- 
guards that can be applied against this 
hazard. All crews are supplied with 
snake-bite first-aid kits. 


CUTS COST OF CATHODIC 
PROTECTION FOR PIPE LINES 


Reduce pipe line costs—end damaging corrosion— 
and prevent costly leakage with this new, powerful 
direct drive GIANT size Wincharger. Equipped with 
all the past proved and dependable features found only 
in genuine Winchargers. Engineered for maximum 
efficiency in average wind velocities. Has a top output 
of 75 amperes in a 20-mile wind on a ground bed 
resistance of 1/10 to 3/10 ohms. 


Starts producing usable current at wind velocity 
of about 3 miles per hour. Units furnished to operate 
on any ground bed resistance. All vital mechanical 
parts and electrical connections completely enclosed. 
Oversize wiring, extra large brushes, oversize com- 
mutator, fully insulated and moisture-proof construc- 
tion. Reduces maintenance cost to a minimum. 


Operates entirely from free power furnished by the 
wind. Requires little or no attention. Automatic gov- 
erning action in high winds. Simple to install. Units 
of 30 and 50 ampere capacity also available. Write 
today for complete details. 


WINCHARGER CORPORATION 


World’s Largest Manufacturer of Wind-Electric Equipment 


SIOUX CITY 


IOWA 
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Modern pipe-line construction not 
only requires that the right-of-way 
must be cleared of trees, stumps, and 
boulders, but ravines, creeks, and gul- 
lies must be filled-in or bridged-over 
to permit the passage of modern mech- 
anized construction equipment. It is 
also frequently necessary to grade-up a 
road alongside a steep hill to permit 
heavy equipment to function safely 
and efficiently. The use of the bull- 
dozer has greatly reduced the hazards 
and increased the efficiency of this op- 
eration. 

In clearing trees and bushes from 
the right-of-way, workmen are ex- 
posed to a number of hazards. No 
doubt the most serious is the danger 
of injury from falling trees. Knowl- 
edge of methods of felling or throw- 
ing large timber and careful super- 
vision is required to prevent injuries 
in this operation. Power-driven tree 
fellers can be used to advantage in cut- 
ting and felling timber, particularly 
as this machine will cut trees near 
enough to the ground to permit trac- 
tors, trucks, and other equipment to 
pass over, thus eliminating the neces- 
sity for blasting stumps, except for 
the trench. In certain localities where 
timber is not deep-rooted, still another 
efficient method of felling trees is by 
the use of large bulldozers. 


In blasting stumps and boulders on 
the right-of-way, the greatest hazard 
is from falling rocks and stumps. If 
all blasting is done electrically the 
hazard of premature firing will be 
eliminated. There will be no need for 
crimping caps on the fuse, an opera- 
tion in former days often done with 
the teeth. Likewise there will be no 
reason to have to relight supposedly 
extinguished fuses. A man was blinded 
on one of our jobs a few years ago 
while investigating a supposedly un- 
lighted fuse. After the charge has been 
exploded, with the aid of a small gal- 
vanometer, any wire that is not en- 
tirely clear or in any way looks sus- 
picious can be tested to determine if 
the charge failed to go off. If the in- 
strument shows a circuit the charge 
has failed to go off and can be recon- 
nected to the blasting machine and 
fired as in the beginning. A shot can 
be controlled until everyone is in the 
clear, and everyone should be in the 
CLEAR before setting off the shot. 
Workmen who are “daring” and re- 
fuse to get sufficiently far away from 
a shot should be removed from the job. 
Furthermore, all paper in which dyna- 
mite is wrapped should be burned or 
buried, as it is deadly poisonous to 
cows, who seem to have a “tooth” 
for dynamite wrappers. The worst 
specimen of a scrub cow will often be- 
come a fine thoroughbred between the 
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time of her demise and the arrival of 
the claim agent to ask payment for the 
loss. Another hazard in connection with 
dynamite that deserves serious consid- 
eration is the transportation of the dy- 
namite and caps. Under no circum- 
stances should the caps and the dyna- 
mite be hauled on the same vehicle. 


Handling Pipe 


The work of loading, transporting, 
and stringing pipe has been so de- 
veloped that accidents from this 
source, other than traffic accidents, are 
rather rare. It is obvious, of course, 
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— Pipe Sine 
that equipment of sufficient capacity 
must be provided for efficient and safe 
hauling and stringing of pipe. Em- 
phasis, however, must be placed on the 
operators of the equipment. A much 
higher degree of skill is required for 
driving heavy equipment of the type 
suitable for hauling pipe, than in driv- 
ing lighter equipment. Loads 40 ft. in 
length are not uncommon. Bolsters 
with adequate blocks on each side are 
quite necessary and trucks should not 
be loaded beyond their carrying ca- 
pacities. Particularly is this true in 


heavy traffic. All pipe loads should be 
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Pipe Sine — 
properly boomed; good practice is to 
boom both at the front and rear bol- 
sters. Flat loads should be boomed on 
top, but on round or cone shaped 
loads, the booms should be placed on 
the side of the load. When preparing 
to unload, good practice is for the un- 
loader to stand on the ground and re- 
lease the boom by pushing away or 
from him. By releasing the boom in 
this manner the possibility of an in- 
jury from the boom kicking forward 
is greatly reduced. 

Pipe of large diameter should be un- 
loaded by a crane or boom in order to 
avoid damage to the pipe and to re- 


duce the personal injury hazard. When 
rolling small and medium size pipe off 
the truck, the men should stand be- 
hind the ends of the joint and roll the 
pipe from them. The pipe should be 
rolled off so that both ends will strike 
the ground at approximately the same 
time. When stringing where rocks and 
stones are present, it is good practice 
to provide old truck or car casings on 
which to drop the pipe to avoid dam- 
aging it. 


Welding 


The science or technique of pipe 
welding has been so greatly improved 
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THE 








that a leaking or broken weld is now 
rare. We no longer permit a welder to 
make pipe joints for us until he has 
passed a qualifying test. These quali- 
fying tests are conducted in accord- 
ance with the American Standards As- 
sociation Code for Pressure Piping, un- 
der the observation of one of our test- 
ing engineers. Having successfully 
qualified as a welder he is assigned a 
stencil bearing a symbol. This symbol 
is registered in the general office for 
future reference. A  welder’s stencil 
must be stamped upon the pipe near 
each weld made by him, not more than 
12 in. from the weld. In this manner, 
should a weld fail, it would be known 
who made it. 

We have a few minor injuries from 
welding operations, most of which are 
arc burns to the eyes. These rarely oc- 
cur to the welder or the helper as these 
two men are adequately protected 
against arc burns in the eyes and other 
parts of the body. They usually occur 
to the men working some distance 
from the welding operation who be- 
lieve they have no need to worry about 
eye burns. Colored goggles would pre- 
vent these minor, although painful, in- 
juries. It has not been considered prac- 
tical, however, to provide welder’s 
geggles to all men who happen to be 
in the general vicinity, as the colored 
goggles reduce to a considerable de- 
gree the visibility of the wearer, thus 
possibly creating a greater hazard than 
the possibility of a slight arc burn to 
the eyes. Cautioning the men who are 
required to work in the general vicin- 
ity of the arc welding to avoid look- 
ing at the arc seems to be sufficient. 

It seems advisable to call attention 
here to another hazard in connection 
with lining-up pipe preparatory to 
running stringer bead or tack welding. 
This hazard is the danger of mashing 
or amputating a finger or hand of the 
back-end man when the joint is driven 
home. The back-end man should not 
attempt to remove dirt or other for- 
cign bodies from the ends of the joints 
while the joint is moving. Fingers have 
been lost and hands badly mashed from 
this practice. Workmen should also be 
cautioned and supervised to see that 
they keep out of the way of the lin- 
ing-up tractor as it moves forward. 

When acetylene welding is being 
done equipment such as hose, hose 
connections, generators, regulators, and 
torches, must be maintained in safe 
operating condition. If acetylene is 
generated on the job, smoking should 
not be permitted near the generators, 
especially while draining and recharg- 
ing. All operators and helpers must 
wear adequate eye protection while 
welding is being done. Acetylene and 
oxygen drums must be handled so that 
the valves will not be broken or dam- 
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aged as serious trouble can result from 
a broken valve on a fully charged 
drum. Furthermore, a leaking drum 
can become ignited, causing serious 
burns. 


Testing 


As a result of the great improve- 
ment that has been made in welding 
technique, one of the most hazardous 
operations in pipe-line construction has 
been eliminated. That operation was 
the preliminary testing of the pipe in 
sections. Now instead of installing 
plugs on the ends of the sections with 
the attendant hazards accompanying 
the various operations of pumping up, 
testing, inspecting, and removing the 
caps, the joints are welded into one 
solid line, painted, laid, backfilled, and 
connected into the gas supply and the 
desired pressure applied. A 48-hr. 
closed-in pressure test is then applied. 
If there is any drop in pressure during 
the test, the specified test pressure is 
again imposed on the pipe, the line 
walked, location of leaks noted, line 
shut down, and necessary repairs made. 
As evidence of the efficiency of mod- 
ern pipe-line welding, in 1940 we com- 
pleted, among others, two projects, 
one a 45-mi. line of 8-in. and a 30- 
mi. line of 12-in. welded solid, and 
tested to 500-lb. pressure and not a 
single leaking weld was found. 


Cleaning, Painting, Wrapping 


Before applying protective coating, 
mill scale on new pipe, and old paint, 
rust scale, and dirt on used or second- 
hand pipe are removed with a power- 
driven pipe-cleaning machine. In order 
to prevent the possibility of injuries 
from mechanical hazards in connec- 
tion with the operation of this equip- 
ment, all gears and drives must be 
covered with adequate metal guards, 
and suitable bars or guards must be 


burns to eyes, face, and hands, and 
splash burns from hot paint. The 
wearing of goggles by workmen who 
are engaged in breaking-up cold paint 
will eliminate injuries to the eyes from 
flying particles. It is regretted that so 
far we have not found a complete so- 
lution to the problem of fume burns 
to the eyes and the skin. It is known 
that some men have skin that is rela- 
tively immune to burns from these 
fumes. We endeavor to select men 
who seem to have little or no trouble 
when handling this hot material. This 
usually can be done only through ex- 
perience. We have used a number of 
preparations for applying to the face, 
neck, arms, and hands as a protective 
coating. So far our experience indi- 
cates that zinc oxide offers probably 
the best protection from these burns. 
Air-tight goggles worn constantly 
would no doubt prevent fume burns 
to the eyes. This type of goggle has 
no ventilation and fogs up very 
quickly and as a result we have had 
very little success in using them. We 
are still looking for a more satisfactory 
solution to this particular problem, 
which we hope will be found in the 
not too distant future. 

The last main source of injuries 
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from handling hot pipe protection is 
from splash burns. A very important 
improvement was made a year or so 
ago when a modification was made in 
the pouring bucket. A can or pot 
somewhat in the shape of a hand 
flower sprinkler has been developed. 
This bucket has a capacity of approxi- 
mately 15 gal. and is equipped with 
carrying handles to be carried by two 
men. Two men using this bucket can 
carry safely more than two men could 
carry using two smaller single buckets. 
The use of this bucket eliminated 
much of the splashing hazard. We also 
require the men who carry the hot 
paint from the melting pots to the 
paint machine to wear gloves and 
loose-fitting trousers. Hot enamel so- 
lidifies so rapidly that a loose fitting 
trouser leg gives almost complete pro- 
tection against hot dope burns to the 
lower extremities. Trousers must not, 
however, be stuffed into shoes or low- 
cut boots. 


Ditching and Excavating 


As mentioned previously, about the 
only hazard in connection with ditch- 
ing machines is the unguarded gears. 
If gears and chain drives are in a po- 
sition where they constitute a hazard 
to the operator and his helpers, they 
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number of hazards are encountered. 
In fact a large proportion of minor 
and some of the serious injuries occur- 
ring on our pipe-line construction proj- 
ects in recent years have come from 
this operation. These injuries consist of 
eye injuries from flying particles of 
paint while cutting and breaking-up 
enamel preparatory to melting; fume 
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should be adequately guarded. Fur- 
thermore, the machinery should not be 
greased while in motion. 

Not all the ditch can be cut with 
a machine, however. In creek and river 
crossings, in railway and highway cros- 
sings, and other deep cuts it is neces- 
sary to cut the ditch by hand. In 
hand ditching there are several haz- 
ards that should be given careful con- 
sideration. In all hand ditching, work- 
men should be spaced so there will be 
no danger of injury from each other’s 
tools. All ditches for creek crossings 
and cuts, when there is the slightest 
possibility of a cave-in, should be crib- 
bed or braced to prevent the ditch 
caving. 

In deep ditches it is also important 
to see that no large rock, stumps, or 
other heavy bodies are permitted to 
remain where they would be likely to 
fall on workmen in the ditch. 


Laying Pipe 


In the laying and lowering-in opera- 
tions it is quite essential both from an 
efficiency and a safety standpoint to 
have good equipment, including trac- 
tors, winches, booms, cables, and skids. 
Cables must be regularly inspected to 
see that they have sufficient strength 
to handle the heavy loads required of 


Harnessing Gas 


Energy to Close 
Valves 


_ main-line gates on high- 
pressure gas pipe lines must be 
manually operated, a line break may 
easily mean the loss of millions of 
cubic feet of gas and seriously lower 
operating pressures before the valves 
can be closed. Successfully solving this 
problem, the valves shown in the ac- 
companying photographs are automati- 
cally controlled and operated by the 
pressure and energy of the gas itself. 
The valves are designed to close when 
the rate of change in pressure exceeds 
a certain value; considerable study was 
required, of course, to make sure that 
the valves would not function prema- 
turely under pressure changes occur- 
ring in normal operation of a line. 
These valves are of the Nordstrom Hy- 
preseal type and are installed on the 
main line of the Natural Gas Pipeline 


Company of America. 
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them. Workmen must not allow cable 
to be pulled through their hands, as 
painful injuries can result from broken 
strands piercing the hands. Winches 
should be equipped with safety brakes 
so that in the event of an engine fail- 
ure the load may still be held. Blocks 
and sheaves should be so guarded that 
hands and fingers cannot be drawn 
into them while pulling slack in the 
cable. Remember, a tractor driver can- 
not keep his eye on each man and 
watch the pipe at the same time. Con- 
siderable attention must be given to 
the selection of skids. They must also 
be provided in ample quantity. Skids 
should be made of oak or other very 
tough wood, as pine and other soft 
woods will not stand the sudden strains 
to which pipe skids are necessarily sub- 
jected. Under no circumstances should 
we permit men to work under pipe 
suspended from booms and_ winches 
unless they are adequately protected by 
safety skids from a sudden dropping 
of the pipe. 

In this operation, as well as in all 
other phases of pipe-line construction, 
the human equation plays the most im- 
portant part and is responsible for 
more injuries than the equipment. Not 
enly must the foreman be on the alert 
but each equipment operator must also 
exercise very close observation to sce 





that he does not let a section of pipe 
down on a man, and that he does not 
run or back over one, or allow the 
pipe hook to crack a man’s head as it 
is moving forward. Here again it is ad- 
visable to emphasize the importance of 
using experienced men. 

Other operations in completing the 
line, such as backfilling and cleaning 
up the right-of-way offer no hazards 
of any consequence and do not, there- 
fore, justify much comment other than 
from a damage claim standpoint. The 
job should be finished so that it will 
not result in future damages, such as 
washes, damage to terraces, fruit and 
pecan orchards, and farm stock. Fences 
must also be rebuilt in as good, if not 
better, condition than they were in 
prior to the work, and gates and road- 
ways must be left in good shape. 

In summing up the subject cf 
safety in pipe-line construction, the 
writer is convinced that this opera- 
tion can be carried on with a min- 
imum of personal injuries and prop- 
erty damages if the well-known and 
accepted fundamentals of safety are 
followed. These are best expressed in 
the following maxim: use good 
equipment properly maintained, care- 
fully selected and trained crews, and 
last but not least exercise efficient 
and adequate supervision. 
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and technical officials 


by LE Alle 


xt Value and application of communication to petroleum 


industry discussed from viewpoints of the executive 


Consulting Communications Engineer, Dallas, Texas 


available, to treat the subject of 
modern communication practices and 
their value and application to the pipe 
line industry from two viewpoints: 
First, that of the executive who real- 
izes the important part played by com- 
munication in the industry, but is na- 
turally not interested in the technical 
complexities. Second, that of the tech- 
nical officials upon whose shoulders 
rests the actual responsibility for com- 
munication service. 


, I THE writer has tried, in the space 


Executive Viewpoint 


Communication, as regards the pipe 
line industry, may be generally di- 
vided into two classes of service: 

1. Dispatching service, consisting of 
telephone and/or telegraph facilities 
used for controlling the movement of 
gas, oil, gasoline, butane, etc., through 
pipe lines. 

2. “Commercial service,” consisting 
of: 

(a) ‘Point-to-point” L.D. calls 
between distant offices, 
(either leased or co-owned). 


(b) Private switchboard systems 
for intra-office communica- 
tion, known as “P.B.X.” 
(manually operated) or “P.- 
A.X.” (dial-operated). 


Service of the 2(b) type is, in the 
metropolitan areas, usually leased from 
commercial telephone companies. In 
isolated districts that are remote from 
the territories served by public-service 
companies, such systems are usually 
owned and operated by the oil com- 
pany for obvious reasons. 

Service of the first type must of 
necessity be owned and operated by or 
under the direct control of the oil com- 
pany. 

For example, it is always desirable 
that the communication line be con- 
structed along the pipe-line right-of- 
way whenever practicable as it is then 
easily accessible, in cases of emergency, 
to all linewalkers, gangs, repairmen, 
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and others who must be able at all 
times to contact their headquarters 
without delay. 

Then, too, any line that does not fol- 
low the pipe line is usually constructed 
on routes so far from the intermediate 
stations that it is necessary to build 
“laterals” or branch lines from the 
main line to the various stations. This, 
besides increasing the construction 
costs, introduces additional losses in 
transmission that are quite serious in 
their effect upon the service and in 
many cases cannot be eliminated suc- 
cessfully. In considering the construc- 
tion of a dispatching circuit, therefore, 
there are often economic considerations 
involved other than the first cost, 
which should be carefully considered 
by those who hold the purse strings. 
The difference should be considered 
between the first cost and annual 
charges of: 


(a) A complete communication 
system following the pipe- 
line route, and 


(b) A communication system 
with wires or cables strung 
on pole-lines owned by pub- 
lic wire companies (usually 
off the pipe-line right-of- 
way). 


In determining this difference, the 
following cost factors should be care- 
fully analyzed: 

The increased investment usually re- 
quired by plan (a) (complete pole-line 
construction). 

The increased operating expense us- 
ually required by plan (b) (pin-space 
rental, increased maintenance expense, 
right-of-way charges on pin-space). 

The transmission and service disad- 
vantages of plan (b) due to longer 
routing, numerous laterals or branch 
lines; the increased “out of service” 
time due to the many other wires on 
public leads breaking and falling on oil 
company wires; the maintenance delay 
in restoring service on roundabout 
routes, etc. 

After analyzing the cost differences 
between (a) and (b),the decision must 
of necessity be made upon the basis of 
the more intangible factors, such as: 

What is it worth, in the event of a 
pipe-line break, to be able to commun- 
icate instantly with the dispatcher or 
pumpers at any point on the line be- 
tween stations? 

What is it worth to eliminate a large 
part of the “‘out of service” telephone 
time? 

What is it worth to obtain the max- 
imum grade of transmission and clar- 
ity? 

As a guide to computing the cost 
differences, the writer suggests the fol- 
lowing basis: 


(a) That the annual charges on 
a completely company-own- 
ed communication plant be 
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calculated at *12 percent 
per annum, this to cover 
taxes, interest, and deprecia- 
tion. 


(b) That the annual charges on 
company-owned wires strung 
on public pole-routes be com- 
puted at 12 percent plus the 
cost of pin-rentals, right-of- 
way charges by railway com- 
pany (if any). 


Having determined which course to 
pursue, the executive is obviously in- 
terested next in the grade and type of 
service wanted. This in turn is almost 
wholly dependent upon the kind of 
equipment to be employed, and here is 
where the oil company profits most 
from new equipment founded on the 
far-reaching modern developments of 
communication equipment utilizing 
electronic tubes and other devices of 
relatively recent origin. Although out- 
side plant construction and methods 
have changed little in the last two or 
three decades, the improvements in 
equipment have been revolutionary in 
scope and value. And, although the ex- 
ecutive may not be interested in the 
technique of the art, it is certainly 
worth a little “time out” to review 
briefly what kind of service can be 
obtained at what expense. 

In general, there are two classes of 
electronic-operated equipment that 
have an all-important bearing upon 
grade and cost of communication serv- 
ice, VIZ: 

Speech-am plifiers or “repeaters,” the 
function of which is to amplify the 
weakened voice-currents so that satis- 
factory transmission can be obtained 
over any length of line. These re- 
peaters are comparable in function to 
“booster-stations” on the pipe line it- 
self. 

Carrier telephone and/or telegraph 
systems: Here we have equipment, the 
performance of which is not only of 
tremendous service value but is also 
the most important economic develop- 
ment of the last several years. Briefly, 
a carrier system may be described as “‘a 
means of super-imposing radio-type 
currents upon existing wires whereby 
one or more additional speech channels 
may be obtained without interference 
with each other or with the original 
wire-line or “physical circuit.” In ac- 
tual practice, over lines of the type us- 
ually constructed by oil companies, 
railroads, power companies, and other 
private-wire operators, the usual max- 
imum telephone and telegraph channels 


*This figure should be set to coordinate with local 
conditions, i.e., character of soil, storm conditions, at- 
mospheric conditions (salt air, etc.) and vegetation con- 
ditions (trees, moss, etc.). These factors also have an 
Important bearing on anv estimate of maintenance or 
operating expense 


obtainable over one pair of wires with- 
out special outside construction are: 


1—Physical telephone circuit. 


1—Physical telegraph circuit (sim- 

plex). 

3—Carrier telephone circuits (or 2 

carrier telephone circuits and 2 
to 12 carrier telegraph circuits 
suitable for fast teletype opera- 
tion). 

Here again are features of vital in- 
terest and value to the executive that 
was unobtainable in former years, 
namely: 

Secret services: When a carrier cir- 
cuit is superimposed upon an existing 
physical circuit, having intermediate 
stations, the carrier-conversations can- 
not be overheard by “rubber-necks” 
along the line as the carrier transmis- 
sion is totally inaudible except to the 
two parties at the extreme ends of the 
circuit. With such an arrangement, the 
various station crews and the dis- 
patcher can handle the movement of 
oil at the same time that the “brass 
hats” are carrying on private “‘end-to- 
end” conversations over the same pair 
of wires. 


General 


The cost of the complete equipment 
to provide an additional speech channel 
or several telegraph channels over an 
existing line is only 4 to 8 percent of 
the cost required to string an addition- 
al physical circuit. In effect, it makes 
several blades of grass grow where only 
one existed before in the same soil. 
Moreover, in a number of cases, it has 
proved practical and even more eco- 
nomical to “ride” the existing line of 
some contemporary owner or company 
and thus obtain a totally separate and 
distinct voice channel with little or no 
investment in outside plant by the sec- 
ond user. 


The action of carrier-current, when 
transmitted over wires, is such that the 
carrier channel often remains in oper- 
ation even when the physical circuit is 
totally inoperative due to line trouble. 
This in effect means that the “out of 
service” time averages considerably less 
with carrier than with the “regular” 
or physical transmission. 


By carrying in stock a spare set of 
channel equipment, it is possible to es- 
tablish additional service in any direc- 
tion over any available “physical” cir- 
cuit, and thus avoid months of delay 
involved in constructing new lines to 
new producing areas. 

There is practically no expense in- 
volved in transferring carrier equip- 
ment from a locality where it is no 
longer needed, to a new location where 
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service demands are increasing. This is 
quite different from the large economic 
loss entailed by taking down “dead” 


wires and poles and moving them else- 
where. 


In general, a well-designed carrier 
system provides much greater clarity 
and volume of speech than is usually 
obtainable over a heavily-loaded 
“party-line” physical circuit used for 
dispatching. 

The writer thus concludes the first 
part or ““excecutive interest” portion of 
this series. The second part, in which 
the writer takes up the design, the 
technical selection, the installation and 
maintenance of the equipment itself, 
will follow in a subsequent issue, pro- 
vided the reader response from this, the 
opening article, shows that the inter- 
est in the subject justifies the mag- 
azine-space and the writer’s time and 
efforts in an illustrated article dealing 
with the strictly technical problems. 





Horizontal Oil-Well 
Drilling Extended in 
Shallow Ohio Field 


Horizontal drilling of oil wells, after 
25 years of working out the problems 
involved, at last appears to be an ac- 
complished new technique of the 
petroleum industry, bringing materi- 
ally increased oil production from cer- 
tain types of fields, and offering 
promise of further extension in the 
future, says a news release of the Amer- 
ican Petroleum Institute. 

The first horizontal well, drilled in 
1939 into an outcrop in a creek bed in 
Ohio, penetrated an old field where 
engineers reported that no oil could be 
recovered by conventional vertical 
drilling. After this well had been on 
production for six weeks, it is stated, 
it was producing oil at a rate greater 
than the combined total of the nearest 
50 producing vertical wells in the field. 


Success of the well encouraged the 
sinking of a large vertical shaft, from 
the bottom of which six horizontal 
wells have been drilled. The wells were 
drilled in diametrically opposite pairs, 
two at a time. The same set of tools 
was used for each pair of wells; the 
operation of pulling the drilling rods 
out of one hole to change the bit 
moved them into the opposite hole for 
drilling. 

Advantage of horizontal drilling, in 
the shallow fields where it now may be 
applied, obviously lies in the fact that 
instead of having only a small part of 
the well hole actually in the oil for- 
mation, the entire length of the well 
is in the formation, with a consequent 
increase in production per well. 


147 











IKER OTEST| 












KEROTEST WELL CONTROL SYSTEMS’ 


Don't waste our oil . . . it's essential to defense and to industry .. . and don't 
needlessly waste your own time and money struggling with unmanageable 
wells. The Kerotest Well Control System* positively gives you control of 
the most unpredictable drilling conditions . . . prevents “blow-outs” and 
permits full drilling operation at pressures up to 5400 lbs. with perfect safety. 
Let us send you complete details on the Well Control System that is designed 
to your exact requirements. 


*Licensed under patents of the Gray Tool Company. 
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Standards For Pipe-Line Welding 


x> Adoption of definite methods of procedure and requirements 
should result in even greater achievements in the welding 
industry 


by Arthur 0 Kagle 


Mechanical Engineer, Air Reduction Sales Company 


HE welding of transmission and 

distribution pipe lines for gas, oil, 
and gasoline long ago passed the ex- 
perimental stage. Beginning with the 
earliest lines, including at random a 
4-in. gas line in Philadelphia, con- 
structed in about 1911, and the 100,- 
000 ft. of 4- to 16-in. pipe welded and 
installed at the Panama Pacific Exposi- 
tion, 1914-15, down to the modern 
pipe-line systems comprising hundreds, 
even thousands of miles of pipe, there 
is a wealth of experience attesting to 
the effectiveness and economy of this 
important construction method. 

The year just past has been marked 
by the establishment of standard pro- 
cedures and requirements for pipe-line 
welding. 

In other fields of welding applica- 
tion, fabricators and purchasers of fab- 
ricated products have found it advan- 
tageous to establish specifications gov- 
erning minimum requirements. Pipe 
construction has a code issued by the 
American Standards Association under 
the sponsorship of the American So- 
ciety of Mechanical Engineers. Intel- 
ligent application of the requirements 
of this standard should result in im- 
proved pipe-line construction without 
increased costs. 

Of particular interest is the section 
on welding. Although the code is now 
being revised, the fundamental require- 
ments as outlined will not be altered. 
A basic provision of the code is that 
a welding process to be recommended 
shall demonstrate that it can meet cer- 
tain minimum physical requirements. 
Obviously this is essential if the de- 
signer is to proceed with any degree of 
assurance in planning a line. Nearly 
every contractor has through the years 
evolved just such a welding process al- 
though he probably has never taken the 
time to reduce it to writing. It is, 
therefore, wise to review the existing 
procedures and prepare a process speci- 
fication based on these “tried and true” 
methods. If on future work such a 
specification is required, it will then be 
available. In general it is necessary to 
undergo a process qualification test 
conducted by some disinterested lab- 
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oratory. Welds made in this test are 
subjected to all the various tests to 
insure compliance with the standards. 
Once the process tests are passed, how- 
ever, it is not necessary to requalify 
unless some radical change in procedure 
is made. 

With an acceptable process specifica- 
tion, the problem of qualifying the in- 
dividual operators is greatly simplified. 
The test consists in making either hor- 
izontal or vertical fixed-position welds 
or both depending on the job require- 
ments. Then test specimens (coupons) 
are removed at four equidistant posi- 
tions around the pipe beginning at the 
top or finishing point. These specimens 
may be tested in tension in the usual 
portable tensile machines available or 
they may be subjected to the Guided 
Bend Test recently adopted by the 
American Welding Society. 

The Guided Bend Test has much to 
recommend its use in qualification of 
operators. First, the specimens are eas- 
ily prepared by removing reinforce- 
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ment of welds and chill rings if used. 
This may be done by grinding or mill- 
ing. This gives test pieces of uniform 
cross-section, which are bent in a jig 
proportioned in terms of specimen 
thickness (see Fig 1). In bending, it 
will be noted that one side of the sam- 
ple is placed in tension. If the face or 
side from which reinforcement was re- 
moved is in tension it is a face bend, 
Fig. 2; conversely if the root or bot- 
tom of the weld is in tension it is a 
root bend, Fig. 3. To satisfy this test 
both face and root specimens must 
bend to the capacity of the jig, i.e. 
through 180 deg. Cracks greater than 
Yg-in. in any direction are considered 
as failures and bending must be stopped 
when they appear. It will be realized 
that there are no calculations required. 
The test is a question of “go” or “no 
go” eliminating differences of opinion 
in interpreting fractures. 

Another standard code issued during 
the last year should prove of value to 
those engaged in welded pipe-line con- 
struction. It is the “Tentative Specifi- 
cations for Iron and Steel Arc-Weld- 
ing Electrodes,” serial designation 
A233-40T, prepared by American So- 
ciety for Testing Materials and Amer- 
ican Welding Society. As the title in- 
dicates, this specification covers arc- 
welding electrodes. Still another speci- 
fication similar in general form is in 
preparation for gas-welding rods. 
Again these are the results of codpera- 
tive effort of consumer and supplier 
and represent the standard forms in 
which these filler metals are available. 

The basis for electrode classification 
according to specification A233-40T 
is the ultimate tensile strength. This 
property is determined in cylindrical 
specimens consisting entirely of weld 
metal taken longitudinally from a vee 
weld. A secondary classification is also 
provided to differentiate electrodes of 
various ductilities and operating char- 
acteristics. Each classification is given 
a number of four digits preceded by 
the letter E to denote electrodes. The 
first two digits indicate the ultimate 
tensile strength of stress-relieved speci- 
mens. The final two digits designate 
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the particular type electrode within 
the tensile limitations. Thus the pop- 
ular reverse-polarity all-position shield- 
ed-arc electrode is covered under Class- 
ification Number E6010 and the 
equally popular straight-polarity all- 
position shielded-arc electrode bears the 
number E6012. 

This establishment of minimum 
physical properties permits segregating 
the various electrodes according to 
established types and uses. The E70 
group in general covers the alloy or 
medium-carbon shielded-arc electrodes 
(exclusive of the chrome-nickel and 
other high alloys )and the E60 group 
represents the standard mild-steel 
shielded-arc electrodes. The E45 group 
encompasses the lightly coated and bare 
electrodes. 

The gas-welding rod specification 
will follow the same general pattern 
and system of classification. Obviously 
the varying operating characteristics 
of electrodes are absent in gas-welding 
rods, hence a somewhat simpler list of 
classifications may be expected. The 
letter G will precede all classification 
numbers to differentiate from similar 
electrode numbers. The G60 group will 
generally represent the popular high- 
test rods used extensively in pipe-line 
welding. 

These two specifications will sim- 
plify the writing of pipe welding speci- 
fications. Inasmuch as all filler metals 
sold today fall into one of the classifi- 
cations it is only necessary to specify 
the particular one that covers both the 
physical properties and the operating 
conditions of the proposed line. 

It is perhaps appropriate to point out 
here that the term welding rod is 
reserved for those welding processes 
where the filler metal is introduced 
separately to the weld puddle as in 
oxy-acetylene welding, carbon-arc 
welding, etc. The term electrodes, 
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therefore, is reserved for arc-welding. 
It is strongly recommended that this 
distinction be kept in mind and _ uti- 
lized at all times. 

A new method of classifying pipe 
according to service pressure require- 
ments has been issued by the Amer- 
ican Standards Association in coépera- 
tion with the American Society of 
Mechanical Engineers. This work has 
been conducted by the Committee on 
Standardization of Dimensions for 
Wrought Iron and Wrought Steel Pipe 
and Tubing (B36). The necessity for 
this revision has been due in no small 
part to the fact that welding makes 
available the full wall thickness to re- 
sist pressure whereas the older mechan- 
ical joints reduced the wall thickness 
by threading or other special prepara- 
tion. 

Under this new standard ten class- 
ifications known as schedules have been 
established. These are shown in Table 1. 

The older designations of standard 
weight, extra heavy weight, and dou- 
ble extra weight for pipe have been 
dropped. Each schedule is designed for 
a given pressure condition, and the 
schedule number indicates the nominal 
operating pressure suitable. For exam- 
ple, Schedule 40 would be satisfactory 
for pressures not exceeding 400 Ib. per 
sq. in. The new classifications are 
shown in the table. It will be noted 
in Schedule 40 that sizes to and includ- 
ing 10-in. diameter are of the same 
dimensions as the present standard 
weight. Similarly, Schedule 80 to and 
including 8 in. is identical with the 
older ‘“‘extra heavy”’ classification. 
Above these points it has been neces- 
sary to increase the wall thicknesses 
above the old standard to provide a 
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uniform pressure rating for these 
schedules. It will also be noted that 
some of the other standard dimensions 
appear under other schedules of lower 
pressure rating. 

The old classification of “double ex- 
tra heavy” has been dropped for the 
reason that there was little logical de- 
velopment in the pipe wall thicknesses. 
Although the new schedules for higher 
pressures may in some instances en- 
compass the older “double extra heavy” 
dimensions, they have in general been 
redesigned to meet the indicated serv- 
ice requirements. Obviously, in the in- 
terim between abandonment of the old 
standards and establishment of the 
new, occasions will arise when a given 
size and thickness will not be available 
from stock. In such instances the de- 
signer should select the best available 
pipe to suit his service condition from 
those available. 


The establishment and acceptance of 
these standards mark a distinct advance 
in piping fabrication by welding. Even 
in the field of petroleum piping, a field 
in which much of the work was pio- 
neered, it is believed that these specifi- 
cations and codes will contribute to 
still greater achievements. 














TABLE | 
Dimensions of welded and seamless-steel pipe 

Nominal} Outside Nominal wall thicknesses for schedule numbers 

pipe | Diam- 

size, | eter, |Schedule Schedule Schedule Schedule Schedule Schedule Schedule Schedule Schedule Schedule 

in, =| in, 10 20 30 40 60 80 100 120 140 160 

wy | 0.405 0.068 0.095 

\4 0.540 0. O88 0.119 

% | 0.675 0.091 0.126 

4g | 0.840 0.109 0.147 0.187 

3% =| «1.050 | 0.113 0.154 ; 0.218 

1 | 1.315 | 0.133 0.179 0.250 

1% 1.660). 0.140 0.191 0.250 

1% | 1.900 0.145 | 0.200 0.281 
2 2.375 0.154 0.218 : 0.343 
214 2.875 0.203 0.276 0.375 
3 3.5 0.216 0.300 0.437 
3!4 | 4.0 0.226 0.318 

4 | 45 (0) 237 0.337 0.437 0.531 
5 | 5.563 0.258 0.375 0.500 0.625 
6 } 6.625 | 0.280 0.432 0.562 . 0.718 

| 
8.625 | ; 0.250 0.277 0.322 0.406 0.500 0.593 0.718 0.812 | 0.906 
10 10.75 | 0. 250 0.307 0.365 0.500 0.593 0.718 0.843 1.000 1.125 
12 12.75 | 0.250 0.330 0.406 | 0.562 0.687 0.843 | 1.000 1.125 1.312 
140.D.| 14.0 | 0.250 | 0.312) 0.375 | 0 437 | 0.593 | 0.750 | 0.937 | 1.062 | 1.250) 1.406 
16 O.D.} 16.0 0.250 0.312 0.375 0.500 0 656 0.843 1.031 1.218 1.437 | 1.562 
18 O.D.| 18.0 0.250 0.312 0 437 0.562 0.718 0.937 1.156 1.343 1.562 | 1.750 
| 
20 0.D.} 20.0 0.250 0.375 0.500 0.593 0.812 1.031 1. 250 1.500 1.750 1.937 
24 0.D.| 24.0 0.250 | 0.375 0.562 0.687 0.937 | 1.218 1.500 | 1.750 | 2.062 2.312 
30 i 30.0 0.312 | 0.500} 0.625) ..... Th meete P emhne ld! sens sea 
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Features of First Cycling Plant 
in Lower Rio Grande Valley 


‘A PETROLEUM 
2 ENGINEER 


Fear 


x Installation is designed primarily as a 
pilot plant to test economics of opera- 
tion in San Salvador field, Texas 


Homer C. Gi 
by Vomer ©. Givens 


Mechanical Engineer, Gulf States Recycling Company 


HE FIRST cycling plant to be 

built in the Lower Rio Grande 
Valley of Texas was recently placed 
in operation by The Gulf States Re- 
cycling Company. This plant is sit- 
uated in the condensate area of the 
San Salvador field, central Hidalgo 
County, and was designed and con- 
structed by the engineering staff of 
the operating company. 

The decision to construct the plant 
was reached by company executives 
after exhaustive tests were conducted 
to determine the characteristics of 
the three producing formations 
found in the area, at depths of 7300 
ft., 7800 ft., and at slightly less than 
7900 ft. The second formation ap- 
parently contains dry gas, however, 
so for the present probably will not 
figure in the operation of the plant. 

The installation is small, being in- 
tended largely as a pilot plant. If its 
operation proves practical and profit- 
able, arrangements have been made 
to enlarge it in the event more pro- 


ducing wells are drilled in the future. 

The compressor equipment in- 
stalled at the present time consists 
of one 3-cylinder compressor direct- 
connected to a V-type gas engine. 
Capacity of this unit is 19,000,000 
cu. ft. of gas per day, compressing 
from 2000-lb (suction) to 4000 Ib. 
per sq. in. discharge pressure. At the 
present time, however, the input well 
is “taking” the gas at a pressure of 
3300 Ib. per sq. in., thus permitting 
an increased amount of gas (in ex- 
cess of the designed capacity), to be 
cycled through the plant. To facil- 
itate test operation of the plant over 
a wide range of pressures, thus to 
discover the most efficient operating 
range, the compressor cylinders are 
designed for a maximum discharge 
pressure of 6000 Ib. per sq. in. The 
engine delivers 600 b. hp. operat- 
ing at 300 r.p.m. The compressor 
cylinders are 37g-in. bore by 14-in. 
stroke and are single-acting. 

Until such conditions as the size of 
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Suction and discharge headers (foreground), with high-pressure separators 
and part of cooling tower (background) 





THE PETROLEUM ENGINEER, March, 1941 





HOMER C. GIVENS 


graduated from Oklahoma A. & M. College as 
a mechanical engineer in 1929—Worked in 
the natural gas and gasoline department of 
Shell Oil Company, Inc., 72 years in the fol- 
lowing capacities: plant chemist, traveling 
chemist and engineer, plant chief engineer, 
and chief fractionating column operator -— 
April, 1937, joined Gulf Oil Corporation as 
mechanical engineer in the gas and gasoline 
division — December, 1939, went to work as 
design and construction engineer of a com- 
bined compression gasoline plant and com- 
pressor station, built by Pent Hex Corporation, 
near Grand Rapids, Michigan — Later joined 
the Gasoline Plant Construction Corporation 
staff as meter, regulator, and controller instal- 
lation engineer—November, 1940, became af- 
filiated with Gulf States Recycling Company, 
by whom he is now employed as a mechani- 
cal engineer. 





the field, the ease with which the gas 
re-enters the sand, and the richness 
of the gas are determined, conden- 
sate recovery in the plant is being 
obtained by employing water cooling 
to induce retrograde condensation 
and thus to extract as much gasoline 
and distillate from the gas as pos- 
sible. The gas enters the plant at a 
pressure of approximately 2000 lb. 
per sq. in. and a temperature of 150° 
F. (66° C.). It is first passed 
through an atmospheric tube-type 
cooler in the base of the cooling 
tower, in which the gas temperature is 
lowered to 90° F. (32.2° C.) The gas 
is then reduced in pressure to 1750 |b. 
per sq. in. through a reducing regula- 
tor, and immediately enters two separa- 
tors connected in parallel. The rapid 
expansion accompanying the pressure 
reduction causes the temperature of 
the gas to decrease further to 67° F. 
(19.4° C.). Condensate and gasoline 
separate from the gas and the de- 
nuded gas goes directly to the com- 
pressor and is returned to the forma- 
tion through the injection well. 
The condensate-gasoline mixture 
collected in the two high-pressure 
separators is piped to an intermedi- 
ate-pressure separator operated at 400 
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Fig. 1. Diagram of manner in which a pipe heat exchanger was installed 
in the main-engine jacket-water system to heat the fuel gas 
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lb. per sq. in. In this separator the 
uncondensed vapors and dissolved 
gases are allowed to escape from the 
liquid, being then vented to atmos- 
phere. The liquid is transferred from 
this intermediate separator to a low- 
pressure separator operating at 75 lb. 
per sq. in. Here additional undesir- 
able vapors are eliminated from the 
liquid and are vented to atmosphere. 

The liquid-level controllers in- 
stalled on the high-pressure separa- 
tors are of the differential type. On 
the intermediate -and_ low - pressure 
separators the liquid level is main- 
tained by float-controlled pilots op- 
erating regulators. The high-pressure 
separators are equipped with float-op- 
erated mercury switches to stop the 
engine in event the liquid-level con- 
trollers fail to function. This precau- 
tion is taken to prevent any possi- 
bility of damage to the compressor 
cylinders by liquid carryover. 

Fuel gas for plant operation is 
taken from the compressor suction 
header, through three stages of pres- 
sure reduction to obtain a pressure 
of 40 lb. per sq. in., the pressure at 
which fuel is delivered to the main 
engine. Fuel for the auxiliary engines 
undergoes a- fourth pressure reduc- 
tion. Soon after the plant was placed 
in operation, a slight difficulty de- 
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veloped in the fuel system. As the 
first pressure reduction was from 
2000 to 500 Ib. per sq. in., the re- 
frigerating effect was very great. 
Consequently the temperature of the 
gas became so low the remaining re- 
ductions were very erratic due to 
slight freezing in the seats of the 
regulators. Also the cold gas caused 
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difficulty in operating the engine effi- 
ciently. As no boilers are used at this 
plant some safe method of heating 
the gas had to be devised. This was 
done by installing a pipe heat ex- 
changer (Fig. 1) in the main-engine 
jacket-water system. The hot water 
(120°F., 49°C.) from the engine 
was passed through the heat ex- 
changer countercurrent to the cold 
gas following the first pressure re- 
duction. This method solved the 
problem satisfactorily, as the subse- 
quent stages of reductions became 
“smoothed out” and the gas now 
reaches the engine at a very efficient 
temperature. 

The cooling water system for the 
engines is of the closed type. A sep- 
arate system is provided for the aux- 
iliary engines from the system cool- 
ing the main engine. Both systems, 
however, include an _ atmospheric 
tube-type cooler in the base of the 
cooling tower to cool the system 
water. 

Two auxiliary engines direct-con- 
nected to 240-volt a-c. generators sup- 
ply all the electrical power needed. 
The main unit is a 6-cylinder verti- 
cal engine, rated 100 b. hp. at 720 
r.p.m. driving a 93.8-kva. generator. 
This unit is large enough to supply all 
electrical power likely to be needed 
even when future additions to the 
plant are made. No provision was 
made, therefore, to run the units in 
parallel. 

The standby unit is a 6-cylinder 
engine, rated 50 b. hp. at 1800 
r.p.m. driving a 25-kva. generator. 
This unit will supply enough electri- 
cal power during an emergency to 
allow the plant to remain in full op- 
eration. 

The main engine and both auxil- 





Compressor equipment consists of a single 3-cylinder compressor direct- 
connected to a V-type gas engine, designed for a capacity 
of 19,000,000 cu. ft. of gas per day 
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iary engines each have a water circu- 
lating pump mounted on the frame 
integrally to circulate water through 
the engine. To circulate the raw 
water over the cooling tower, elec- 
tric-motor-driven centrifugal pumps 
are installed. There are two of these 
units, One acting as standby. The ca- 
pacity of each pump is 400 gal. per 
min. at a head of 60 ft. 

A one-bay forced-draft cooling 
tower, with coil shed beneath, pro- 
vides the necessary cooling. Its ca- 
pacity is 360 gal. per min., cooling 
the water 30° F, (—1.11° C.). The 
fan is driven through a reduction 
gear, running in oil, by a 7'4-hp. 
splashproof motor. 

Water for operating purposes is 
obtained from a_ nearby irrigation 
system, which gets its supply from 
the Rio Grande River. For storage 
and also for use as a settling basin, a 
concrete reservoir 50 ft. square and 
6 ft. deep was constructed within 
the plant yard. To soften the water 








Two high-pressure separators (right), intermediate separator (center), and 
low-pressure separator (left) 
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used in the engine cooling systems, 
a sand filter and zeolite softening 
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Fuel-gas reducing regulators and controls on high-pressure separators 
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system are utilized. 


The auxiliary and compressor 
buildings have conventional steel 
framework; but corrugated asbestos 
and cement sheets for covering take 
the place of corrugated steel sheets, 
formerly used for this purpose. This 
type of covering was selected to pre- 
vent the interiors of the buildings 
from becoming excessively hot dur- 
ing the summer days. As no provi- 
sion for space heating has been made, 
it also helps keep the buildings warm 
during the occasional “northers” that 
strike the Valley. The office and lab- 
cratory and the building with men’s 
locker room and garage facilities are 
conventional frame (wooden) struc- 
tures. 


The gathering system consists of 
4000 ft. of 6-in. pipe and the line to 
the injection well, also of 6-in., is 1000 
ft. long. The joints of pipe used in 
these lines had beveled ends and were 
electrically welded. 

Condensate storage consists of two 
500-bbl. cy linderical vertical steel 
tanks. No pressure is maintained on 
them. The condensate is sold locally 
and is hauled from the tanks by the 
purchaser in his own tank trucks. 


In producing the wells the gas is 
taken from the 7300-ft. formation 
through the casing, and from the 
7900-ft. formation through the tub- 
ing. A larger amount is taken through 
the tubing as it is the richer gas. The 
gas is injected to the formations 
through the input well in the same 
manner and proportions as it is taken 
out. 


Grateful acknowledgment is made 
by the writer to officials of the Gulf 
States Recycling Company for permis- 
sion to publish this article. 
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Protect your wells | ~ 
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OIL PRODUCTION from unconsoli- 
dated and fine sands presents certain 
difficulties, including sand cutting 
of screens or perforated liners, the 
sanding up of flowing wells, and in- 


ordinate wear on pumping equip- 


ment due to the abrasive action of 


the sand carried by the oil. 

Producers who face this problem 
will find that gravel packing by cir- 
culation offers protection with many 
practical advantages. 


Only by this method can the thick- 
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ness and character of the gravel pack 
be varied to match the character of 
the sand and oil encountered. The 
gravel pack, through its contact with 
the sand, holds it in place and pre- 
vents its movement. 


No lower cost method as fully ef- 
fective has as yet been devised. The 
need for expensive screens and liners 
is eliminated. If ever necessary, the 
ordinary perforated liner used in this 
method could readily and easily be 
extracted and replaced. 


TEXACO DEVELOPMENT CORPORATION 


A Subsidiary of The Texas Corporation 


26 Journal Square 


THE PETROLEUM ENGINEER, March, 1941 


Jersey City, N. J. 

























Side-Wall Coring In 


The Gulf Coast Area 





P 420.11 





By taking all cores at completion of drilling, using the electric log 


as a guide, Gulf Coast contractor makes important savings 


peste momentum rapidly and 
giving promise of becoming of 
even greater importance as an aid in 
oilfield development is the increased 
use being made of side-wall sampling 
or coring devices during the last year 
in many different areas. 

Side-wall coring is a relatively new 
practice in the industry but in the few 
years it has been known quite a num- 
ber of tools of different design have 
been developed by various leading 
manufacturers and service companies, 
thus indicating the basic soundness of 
the principles involved. All devices 
thus far designed are licensed by the 
owner of the basic side-wall coring 
patent. It is not the purpose here to 
describe in detail the tools or technique 
involved in side-wall coring. It is in- 
teresting to note, however, the variety 
of designs that have appeared, all for 
the purpose of procuring side-wall 
samples or cores and each, strangely 
enough, possessing one or more points 
of merit to justify its use in a well. 
Some of these tools are designed to be 
lowered and retracted through the drill 
pipe on a wire line and actuated by 
lowering the weight of the drill string 
against the sampler; others are attached 
to the lower end of the drill string and 
brought into action by applying pump 
pressure against an internal piston; 
others employ a hollow projectile that 
is fired into the wall and is then re- 
trieved by a chain fastening it’to the 
body of the “gun,” and one tool now 
entering the market employs an elec- 
tric motor that causes a hole to be 
drilled by a hollow cutting head later- 
ally into the wall of the hole. 

Side-wall coring is well qualified 
from the standpoint of merit to take 
its place alongside conventional coring, 
electrical logging, and the several other 
practices that now contribute so much 
to the knowledge that may be gained 
of the subsurface formations encoun- 


tered by the drilling bit. 


In the first oil wells drilled, even be- 
fore the geologist had been accorded 
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the position of importance he has now 
occupied for so many years, the drillers 
fell naturally into the practice of rely- 
ing on the “color” of the cuttings 
brought up by the bailer as a guide to 
how close they were to the oil forma- 
tion. From this early rudimentary ap- 
plication of sample analysis, the driller 
has learned to rely more and more on 
the information obtained from the for- 
mations penetrated. 

For many years, the only method of 
obtaining portions or samples of the 
formations for study was to collect the 
cuttings, either from the bailer in 
cable-tool drilling or from the mud 
ditch in rotary drilling. The size and 
character of the sand grains or lime 
particles, the color and the smell (if 
any) were about all the data that could 
be gathered from the pulverized, shat- 
tered samples. 

Of the total advancement in knowl- 
edge made during recent years con- 
cerning reservoir characteristics, it 
would be difficult to estimate the tre- 
mendous contribution resulting from 
the ability to recover substantially un- 
broken sections or cores of the forma- 
tions so that fairly complete analyses 
may be made of their physical charac- 
teristics as rocks rather than merely as 
minerals and the fluid contents may 
often be analyzed and estimated vol- 
umetrically as well. 

Spanning approximately 20 years, 
coring practice has expanded from its 
early limited use in shallow explora- 
tory holes when the use of real dia- 
monds set in the cutter heads contrib- 
uted to a relatively expensive setup un- 
til today it is standard practice to core 
some portion of nearly every hole 
drilled. About the only time coring is 
eliminated entirely is when the geology 
of a field becomes so well defined that 
electrical logging may be used as the 
sole means of determining casing 
points, productivity, etc. In an im- 
portant wildcat, the amount of hole 
cored may total several hundred feet. 
In conventional coring, the body of 
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the core is taken from the area of the 
hole itself. It is essential, therefore, that 
the need for a core at a specific depth 
be anticipated before the drilling bit 
has reached that depth so that the cor- 
ing bit may be used to cut the core. 
Often in the past there have been in- 
stances when an important core would 
be missed and in others the electrical 
log taken after the hole was completed 
would show unexpected possibilities at 
depths from which cores had not been 
taken. 

It was the need for such supplemen- 
tary core information and for a tool 
that would make the cores available 
that suggested the side-wall coring 
idea. Once an oil well has been drilled 
it is not enough to go in and scrape the 
wall at the proper depth and obtain a 
mere sample. It is essential that the 
sample be preferably unbroken just as 
in conventional coring. 

Difficult as it is to generalize on such 
a point, probably the greater number 
of side-wall cores taken thus far has 
been in connection with conventional 
coring as a means of “‘filling in the 
gaps,” caused either by cores being lost 
or destroyed or by new prospects shown 
on the electrical log, as mentioned. 

The possibility that side-wall coring 
merits serious consideration as a method 
of procuring all core information un- 
der certain conditions is suggested by 
the procedure being followed by one of 
the leading drilling contractors operat- 
ing on the Gulf Coast. 

For nearly a year now, this contrac- 
tor has relied almost entirely upon side- 
wall coring devices to procure core 
data in all wells drilled, both for the 
company and under contract. The to- 
tal experience with this procedure 
covers the drilling of 13 wells. Two of 
these were 11,900 ft. in depth; 7 were 
from 8,500 to 10,700 ft. in depth; 2 
were 7,500 ft. in depth, and 2 were 
shallow wells, 3,000 ft. deep. 

In general, the drilling program 
usually followed consists of drilling 
“full-hole” without stopping for con- 











Got The Facts at Rowan 





HUNT 
.SIDE WALL 
CORING 
ppele)k 


Drilling of the discovery well in the Rowan field, 
Brazoria County, Texas, provided still more evidence 
of the dependable performance of the Hunt Side Wall 
Coring Tool. This well was drilled to a pre-determined 
depth without interruption for conventional coring, 
then electrically logged and side wall cores were 
obtained from all possibly productive formations. 
Only one round trip in the hole with the drill pipe 
was required to obtain the numerous side wall cores, 
and at the same time circulation was maintained 
through the tool to condition the hole prior to running 
casing. 


The Hunt Side Wall Coring Tool is extremely simple in design 
and operation as illustrated in the figures at left. It is run in the 
hole on drill pipe and any desired number of cores are taken by 
means of a retractable barrel and wire line overshot. Cores range 
in size up to 1%" diameter by 8” long. Any type bit desired may 
be installed on the lower end of the tool (Fig. 1) for drilling out 
bridges when necessary. A circulation plug may be dropped into 
the tool so that circulation may be maintained to the bit whenever 
desired. 


Figure 2 shows the position of the core tube after it is seated in 
the tool and before the side wall core has been taken. Lowering 
the drilling string slightly forces the deflected core tube into the 
formation, as illustrated in Figure 3. Upward movement of the 
drilling string returns the core tube to its original position. The 
entire core tube is then retracted by means of a wire line overshot. 


WRITE FOR DESCRIPTIVE FOLDER 
Licensed under U.S. Patents 1683642, 1815661, 
2176375 
Other patents pending 





HUNT TOOL COMPANY 
HOUSTON, TEXAS, U.S. A. 





ventional coring. When the hole is 
completed, an electrical log is taken 
and on its findings are based the de- 
cisions concerning the number and lo- 
cations of side-wall cores to be taken. 
Under certain conditions this pro- 
gram may be varied. For example, in 
certain portions of Harris County, 
Texas, it is often desirable to conduct a 
drill-stem test at the top of the Frio, 
usually encountered at a depth of 6500 
to 8500 ft. In this case, it is customary 
to run a core barrel and then use the 
shoulder to run the drill stem test. 


Savings Effected 


In the opinion of the drilling con- 
tractor who has thus employed side- 
wall coring so satisfactorily for nearly 
a year, the practice has substantial 
merit as a means of reducing the num- 
ber of days required to drill a given 
well—a reduction that is quickly 
translated into a savings of several 





SIDE-WALL SAMPLER "A" 
Well No. | 


Recovery, 


Core No. Depth, ft. percent 
8873 3 
2 9830 303 
3 9745 83 
4 9733 25 
5 8954 25 
6 8935 25 
: 5 8920 42 
8 8540 42 
9 9872 100 
10 9830 25 
11 9884 33 
12 9879 33 
13 9878 25 
14 9745 33 
15 9640 25 
16 9630 17 

Average .... 37.4 








SIDE-WALL SAMPLER ''B" 


Recovery, 


Core No. Depth, ft. percent 
1 9884 67 
2 9879 25 
3 9879 33 
4 9877 33 
5 9830 67 
6 9838 17 
7 8540 17 
8 8541 100 
7] 8550 33 

10 8553 67 
Average .. .. 45.9 








hundreds, even thousands, of dollars 
per well to the drilling contractor, and, 
of course, ultimately to the oil com- 
panies and the industry as a whole. 

One of the principal savings results, 
of course, through a concentration of 
all core-taking at the end of the drill- 
ing operation, after the electrical log 
has been obtained and a definite pic- 
ture of the well as a whole may be had. 
Not only will the number of unnec- 
essary cores be reduced but the cores 
taken will be for a definite purpose as 
indicated by the log. 

Another feature that saves hours « f 
expensive time and avoids delays that 
might otherwise be disastrous is in the 
work of analyzing the cores. On wells 
where it might be prohibitive to retain 
a field core laboratory for the duration 
of drilling, such a laboratory may be 
engaged to run the entire set of cores 
at the well without delay. Not only are 
the samples fresh and uncontaminated 
but a decision can be reached more 
quickly concerning the point at which 
casing is to be set. Often the casing 
crew can be at work only a few hours 
after the last core is taken, effecting a 
considerable saving in time and money. 





SIDE-WALL SAMPLER "'C"’ 
Recovery, 
Core No, Depth, ft. percent 
1 8937 19 
2 8934 38 
3 8931 19 
4 8925 9 
5 8922 19 
6 8919 38 
7 8985 38 
8 8980 od 
9 8974 57 
10 8966 76 
11 8963 19 
12 8960 38 
13 8959 38 
14 8959 19 
15 8945 38 
16 8945 38 
17 8990 76 
18 S986 76 
19 S982 76 
20 S980 76 
21 8972 76 
22 9250 76 
23 9570 76 
24 9570 57 
25 9572 38 
26 9598 57 
at | 9630 30 
28 9635 58 
29 963 57 
30 9610 38 
31 9642 38 
Average ... . 46.9 











Core Efficiency 


Whether side-wall cores should be 
relied upon as the sole means of pro- 
curing vital core information depends, 
of course, upon the extent to which the 
coring devices may be depended upon 
to extract cores. The accompanying 
figures, selected at random from the 
drilling records of one contractor, indi- 
cate results obtained with three of the 
various tools available. 

Practical use of side-wall sampling 
devices has been limited largely to those 
formations that can be penetrated by 
the sampling tubes. If the formation is 
too hard, the present methods of sam- 
pling are not so satisfactory. It is be- 
lieved that the electric motor-driven 
sampler now being perfected in which 
a sample of even the hardest forma- 
tion may be milled-out will provide an 
answer to this particular problem. 

On the basis of the results outlined, 
representing the practice of one Gulf 
Coast drilling contractor, it is believed 
that side-wall coring deserves consider- 
ation by all those interested in obtain- 
ing economical core information. 








SIDE-WALL SAMPLER "A" 
Well No. 2 
Recovery, 
Core No, Depth, ft. percent 

1 9943 100 
z 9934 100 
3 9928 100 

1 9754 100 
5 9748 100 
6 9716 100 

7 9518 100 
8 9513 100 
is) 9508 100 
10 9045 100 
11 9030 100 
| 9034 100 
13 8925 100 
14 8916 50 
15 8935 100 
16 8950 25 
17 8921 75 
18 8767 100 
19 8757 100 
20 11800 0.08 
2 11787 100 
22 11781 50 
23 11807 0 
24 11808 17 
25 11313 100 
26 11306 0 
27 11305 100 
28 11300 33 
29 11295 25 
30 11277 17 
31 11815 0 
32 11810 Ee 
33 11800 0) 

Average ... . 65.4 
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™ Petroleum 
Engineer’s 
| INSTALLMENT No. 45 
To aid the reader in using the Decimal system of filing, a subject index arranged alphabet- | 
ically has been published, and is available ata cost of 50 cents per copy from The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 
INDEX TO TABLES* 
Title of Table Index No. Page Issue 
a a I Te i I ainsi eccdsi cesta locinsaieceniedscemecnsbansaennnensacencniaomniaieiiansiabenta P 252.1 83 Oct. 
Velocity of fluid through annulus between 27g-in. drill pipe and open hole, ft. per sec. (sheet 1) P 425.218.150.29 77 Aug. 
Velocity of fluid through annulus between 27g-in. drill pipe and open hole, ft. per sec. (sheet 2) P 425.218.150.29 87 Oct. 
Velocity of fluid through annulus between 5 ¥-in. drill pipe and open hole, ft. per sec. (sheet 2) P 425.218.150.56 59 July 
Velocity of fluid through annulus between 6%g-in. drill pipe and open hole, ft. per sec. (sheet 1) P 425.218.150.66 65 July 
Velocity of fluid through annulus between 6%%-in. drill pipe and open hole, ft. per sec. (sheet 2) P 425.218.150.66 57 July 
Velocity of fluid through annulus between 754-in. drill pipe and open hole, ft. per sec. (sheet 1) P 425.218.150.76 63 July 
Velocity of fluid through annulus between 75-in drill pipe and open hole, ft. per sec. (sheet 2) P 425.218.150.76 81 Aug. 
Velocity of fluid through annulus between 8%-in. drill pipe and open hole, ft. per sec...................... P 425.218.150.86 75 Aug. 
Drilling rates and table speeds converted to ft. drilled per 1000 revolutions _.......... (sheet 1) P 425.261. 69 Sept. 
Drilling rates and table speeds converted to ft. drilled per 1000 revolutions -.. .... (sheet 2) P 425.261. 81 Oct. 
Drilling rates and table speeds converted to ft. drilled per 1000 revolutions ; (sheet 3) P 425.261. 69 Nov. 
Drilling rates and table speeds converted to ft. drilled per 1000 revolutions (sheet 4) P 425.261. 81 Nov. 
Total revolutions of rotary table reduced to r.p.m. (sheet 1) P 425.262. 79 Sept. 
Total revolutions of rotary table reduced to r.p.m. : ; ; (sheet 2) P 425.262. 79 Nov. 
Total revolutions of rotary table reduced to r.p.m..... ; (sheet 3) P 425.262. 81 Dec. 
Total revolutions of rotary table reduced to r.p.m. (sheet 1) P 425.263. 77 Oct. 
Total revolutions of rotary table reduced to r.p.m..... se (sheet 2) P 425.263. 75 Nov. 
Total revolutions of rotary table reduced to r.p.m...._..... (sheet 3) P 425.263. 79 Dec. 
Length of tubing strings occupied by cement slurry P 444.32 75 Oct. 
Length of casing strings occupied by cement slurry a FF 77 Nov. 
Volume in gal. of acid and other liquids contained | in tublag strings (sheet 1) P 532.91 71 Sept. 
Volume in gal, of acid and other liquids contained in tubing strings (sheet 2) P $32.91 85 Dec. 
Volume in gal. of acid and other liquids contained in tubing strings _. (sheet 3) P 532.91 95 Jan. 
Volume in gal. of acid and other liquids contained in tubing strings (sheet 4) P 532.91 85 Jan. 
Velocity of flow, ft. per sec., through 11%4-in. tubing an Fe Te | 69 Aug. 
Velocity of flow, ft. per sec., through annulus between 11/4-in. and 2-in. tubing (sheet 1A) P 533.300.125.2 73 Aug. 
Velocity of flow, ft. per sec., through annulus between 114-in. and 2'-in. tubing (sheet 2A) P 533.300.125.2 75 Sept. 
Velocity of flow, ft. per sec., through annulus between 114-in. and 3-in. tubing (sheet 3A) P 533.300.125.2 169 Mar. 
Velocity of flow, ft. per sec., through 1!/2-in. tubing ... secseseeeeee. FP $33.300.180.1 127 Feb. 
Velocity of flow, ft. per sec., through annulus between 11/2-in. and 3- -in. tubing ..............- (sheet 1A) P 533.300.150.2 173 Mar. 
Velocity of flow, ft. per sec., through 2-in. tubing P 533.300.200.1 133 Feb. 
Velocity of flow, ft. per sec., through 21/-in. tubing ....P $33.300.250.1 125 Feb. 
Velocity of flow, ft. per sec., through 3-in. tubing ... i paicuccivlabcahaine jasuspnbcinanie P 533.300.300.1 129 Feb. 
Velocity of flow, ft. per sec., through 3'-in. tubing mere iclen Sacaiaheniaes P 533.300.350.1 137 Feb. 
ny GO TIT, Ge, Ue in, GN i, I ini sttescicwssssccceensiceresenensone siiscoiiscondaiaeessiiaicil P 533.300.400.1 175 Mar, 
Sizes, weights, and strengths—plain-end line pipe ......... Sees ee ..... (sheet 2) P 615.23 53 July 
Sizes, weights, and strengths—plain-end line pipe ' ue ......--. (sheet 3) P 615.23 73 Sept. 
Sizes, weights, and strength—plain-end line pipe... (sheet 4) P 615.23 71 Nov. 
Sizes, weights, and strengths—plain-end line pipe —....- (sheet 5) P 615.23 83 Dec. 
Sizes, weights, and strengths—plain-end line pipe... = ...(sheet 6) P 615.23 87 Dec. 
Sizes, weights, and strengths—plain-end line pipe (sheet 7) P 615.23 93 Jan. 
Sizes, weights, and strengths—plain-end line pipe........ (sheet 8) P 615.23 89 Jan. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. «PP 677.410.15 131 Feb. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I........-....... coisa sesvseseeeee- 677.410.1511. 165 Mar. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. ----+- PP 677.410.201. 167 Mar. 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. .....P_ 677.410.30 61 July 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. P 677.410.35 163 Mar. 
Factors to correct oil volumes for temperature and B. S. & W. content (sheet 1A) P 677.411. 77 Dec. 
Factors to correct oil volumes for temperature and B. S. & W, content (sheet 1B) P 677.411. 83 Jan. 
Factors to correct oil volumes for temperature and B. S. & W. content (sheet 2A) P 677.411. 89 Dec. 
Factors to correct oil volumes for temperature and B. S. & W. content (sheet 2B) P 677.411. 87 Jan. 
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Title of Table 


Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 


Saponification 
Saponification 
Saponification 
Saponification 
Saponification 
Saponification 
Saponification 
Saponification 


numbers—oils containing 0.1 to 30% fatty oils—Method A 

numbers—oils containing 0.1 to 30% fatty oils—Method A 

numbers—oils containing more than 30% fatty oils—-Method A 
numbers—oils containing more than 30% fatty oils—Method A 
numbers—oils containing more than 30% fatty oils—Method A 
numbers—oils containing more than 30% fatty oils—Method A 
numbers—oils containing more than 30% fatty oils—Method A 
numbers—oils containing more than 30% fatty oils—Method A 





Heat content of hydrocarbon vapors and liquids, B.T.U. per Ib. 


(sheet 5) 
(sheet 6) 
(sheet 5) 
(sheet 6) 
(sheet 1) 
(sheet 2) 
(sheet 3) 
(sheet 4) 
(sheet 5) 
(sheet 6) 


~uvu TV CUO UU 


Index No. 


683.32 
683.32 


747.501. 
747.501. 
747.501. 
747.501. 
747.501. 
747.501. 
747.501. 
747.501. 


771. 


10 
10 
11 
11 
11 
11 
11 
11 


Page Issue 
85 Oct. 
171 Mar. 
55 July 
79 Aug. 
77 Sept. 
81 Sept. 
79 Oct. 
73 Nov. 
91 Jan. 
135 Feb. 
71 Aug. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclu- 


sive, in the June, 1939, issue, and 25-36, inclusive, in the June, 1940, issue. 





INDEX TO ADVERTISERS IN TABLES 


Air Reduction Sales Co. 

Air Reduction Sales Co. 

Air Reduction Sales Co. 
American Steel & Wire Co. 
American Steel & Wire Co. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 

Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bantam Bearings Corp. 
Bethlehem Steel Company 
Bethlehem Steel Company 
Chapman Valve Mfg. Co. 
Chapman Valve Mfg. Co. 
Chapman Valve Mfg. Co. 
Chapman Valve Mfg. Co. 
Chapman Valve Mfg. Co. 
Chicago Bridge & Iron Co. 
Climax Molybdenum Company 
Climax Molybdenum Company 
Cook, C. Lee, Mfg. Co. 

Crane Company 

Crane Company 

Crane Company 

Cummins Engine Co. 

Dearborn Chemical Company 
Dearborn Chemical Company 
Diamond Chain & Mfg. Co. 
Diamond Chain & Mfg. Co. 
Diamond Chain & Mfg. Co. 
Dowell, Inc. 
Hazard Wire Rope Division of American Chain & Cable Co.. Inc. 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. 


Hazard Wire Rope Division of American Chain & Cable Co., Inc. 


Hughes Tool Company 

Hughes Tool Company 

Hyatt Bearings Division, General Motors Sales Corp. 
Hyatt Bearings Division, General Motors Sales Corp. 
Hyatt Bearings Division, General Motors Sales Corp. 
Hyatt Bearings Division, General Motors Sales Corp. 
Hyatt Bearings Division, General Motors Sales Corp. 
Hyatt Bearings Division, General Motors Sales Corp. 
Le Roi Company 

Le Roi Company 

Lunkenheimer Co. 

Lunkenheimer Co. 

Medart Company 

Mission Manufacturing Co. 

Reed Roller Bit Company 

Security Engineering Co. 

Skinner, M. B., Co. ....... 

Sperry-Sun Well Surveying Co. 

Staynew Filter Corp. 

Trinity Portland Cement Co. 

Universal Atlas Cement Co. 

Universal Atlas Cement Co. 

Universal Atlas Cement Co. 

Universal Atlas Cement Co. 

Whitney Chain & Mfg. Co. 
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Nov. 
Jan. 
Sept. 
Sept. 
Dec. 
July 
Oct. 
Dec. 
Sept. 
July 
Nov. 
Jan. 
Aug. 
Jan. 
July 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Feb. 
Mar. 
Sept. 
Dec. 
Mar. 
Dec. 
July 
Aug. 
Feb. 
Feb. 
Oct. 
Oct. 
July 
Aug. 
Nov. 
Feb. 
Mar. 


Backing Table No. 


P 747.501.11 

P 683.32 | 
747.501.11 
533.300.125.2 
425.218.150.29 
425.218.150.76 
533.300.125.1 
533.300.125.2 
425.263. 
425.261. 
677.411. 
532.91 
533.300.350.1 
677.410.35 
425.263. 
533.300.150.2 
747.501.10 
747.501.11 
747.501.11 
615.23 

683.32 

77k 

425.262. 
425.263. 
747.501.11 
747.501.10 
615.23 

615.23 
425.261. 
615.23 

615.23 
425.218.150.56 
425.261. 
425.262. 
532.91 

615.23 
425.261. 
677.411. 
425.218.150.29 
677.411. 
677.410.30 
425.262. 
677.411. 
532.91 
533.300.250.1 
533.300.400.1 
533.300.150.1 
677.410.201. 
747.501.11 
615.23 
677.410.151. 
532.91 
425.218.150.66 
425.218.150.76 
677.410.15 
533.300.200.1 
252.1 

444,32 
425.218.150.66 
425.218.150.29 
444.4 
533.300.300.1 
533.300.125.2 
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44.0 
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.7 | 41.0 


12 
40.0 
40.3 | 40.7 
4 
40.9 
4 
41 


6 
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Percent water in mixture 
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40.3 


I~ 





.7 | 38.0 
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6 
6 


38.9 | 39.2 | 39.6 | 40.0 | 40.4 


37.8 | 38.2 


36.8 | 37.1 
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39.9 
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.6 | 37.0 
.7 | 38.0 
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37.0 | 37.3 | 37.6 
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36.4 
37.5 


.6 | 39.0 


.7 | 40.0 
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.7 | 36.0 


36.6 
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GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 
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deg. A.P.I. 


Gravity of 
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WITH BANTAM BEARINGS 
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UP-TO-THE-MINUTE LOCOMOTIVE of the industrial type is this unit designed and built by Davenport 
Besler Corp. for hauling sugar-cane in Puerto Rico. Locomotive replaces steam unit previously 
used, is powered by 6-cylinder Fairbanks-Morse Diesel engine. Bantam Quill Bearings, used 
on the wrist pins of the Diesel, are the recognized standard for this service, where their small size 
and high capacity in oscillating loads are outstanding advantages. 








43” OUTSIDE DIAMETER 


Ne i Sia i 


THIS GIANT ROLLER BEARING has a radial capac- 
ity of 225,000 pounds at 100 RPM, uses 125 
rollers 1” long and 1” in diameter. It is one of 
a group specially engineered by Bantam for 
use by Ohio Oil Company in central station 





we 


pumping equipment, to provide high radial 
capacity and reduce need of servicing. 
LOGGING OPERATIONS in rough, hilly country 
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PLUG VALVES made by Mission Manufactur- 
ing Co. are the product of painstaking re- 
search, are subjected to rigid inspection and 
test. In keeping with its standards of qual- 
ity, Mission selects Bantam Ball Thrust 
Bearings for use on its plug valves. Bantam 
Bearings are serving the oil industry 
efficiently in pumpers, rotaries, swivels, and 
many other applications. 
































6-STATION DRILLING MACHINE built by The 
Bradford Machine Tool Company turns on 
Bantam indexing table bearing of the ball 
thrust type, measuring 30” O.D., 27” I.D., 
2” thick. Here is another typical instance 
of the way Bantam serves industry with 
custom-built bearings in large sizes or 
special types. If you have an unusual bear- 


ing problem, TURN TO BANTAM. 





put towing equipment to the severest test. 
Willamette Hyster Co. improves efficiency, 
lengthens service life of its HYSTER D2 
Towing Winches by using Bantam Quill Bear- 
ings on idler gear and reverse idler gear— 
where space is so limited that no other type 
of anti-friction bearing could be successfully 
employed. Moreover, the Quill Bearing is low 
in cost and easy to install. For further infor- 
mation on this compact, high-capacity bear- 
ing, write for Bulletin P-104, 


' Banram | 





STRAI. HT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION © SOUTH BEND ¢ INDIANA 


EARINGS 








164 


THE PETROLEUM ENGINEER, March, 1941 

















































































































































































































a LL a 
_ e ovnro SnNtTH KHAO M +Horae AMNHODH Sant ~- oom +t+oroas Mm oo 1 Oo Qnawtw 
pa oO | 2 oO o es es en = «a N m 8 PG 
. aml - _ _ _ nN N NN io] nN N Nn N ‘¢ 
oO 
ne 
~ smotvnry HOA OMOSN WMH OSCOS MAME O DAHONAM NOMA ATOMS ona © ~aAorne 
i Rix © ea = er S a’ _ an a «o eo x 
™ ~ = _ = — A A a N N Nn co | N 
©o 
Qu “ exnntvo FPeESCNM HORSS AKVMTEM DONMH OMBASAN TNODH ANMNMHS Dana st mr OO 
Nn > cs) a) > o os —) = - N N oD ne) = 
oi = _ = _ — = nN N N N N N N N “N 
. 
e. - SEONMn CWOAAN THONGS mMANOMNDo DAOSNM MOKRSS AVWtOM™ Qennwt Orooen cot Om 
< a | ot 00 0 o a se S — = =“ a a ~ oD 
a —_ as = — a N a fo | nn N “nN N 
Ad —— | 
© = DAaEenm MNOrAas ANMOM a2onnt OFOSH WHOM eonmnt wy ~~ DAN Hiner OO m8 <0 
‘a eee a agit tes Bo fn ee <> She Se eee = i Oa se ae a es ee 
Oo “ b — = pa = — = na N | Nn N N N 
“y - ROAD WNOWOD ANMDNS DOOnm MORASS  AMMOM Rone + or~rnoer co 1d mm © enn 
- eae se es > it De » A . ™ 22.) ~ ee pe ox 
ss - Sis = = = = & A aA nN =) a a 
at 
7, é “a KROOSCN MHOrPD SHAAN! rOAanAN THORS SHNtse MHAATN Hino DO mmo Oo DASNM 
aS os xn | © > ~ oe) ve) o> r- —) —) = - nN an © 
> = = _ a - = = a N N N N N N 
S 
w ‘ “ OrRDAaA AMNOF BOAANT DODHRO ANMHTOR Benrot GCHNAQ AMMO BERNDT OMMNSH 
i ss. * Me Be ; a tS _ ss fi: . ss. es — 3 pe Be pe “< 
z 
S < R morne ANHTNHO BOSmM HOKE DOa® ANMHO HMAOAN Hiner ® enndt ms BROAN BNOWR 
= hat a > I ee a De a 4 zc ee Ne > wee ee Shoe = oe Rte a: ad 
’ 2 p_ = — = - = S = a AQ a N N Nn 
a | « 
O a Hinor~rer SnmMtmH HBPWHASN mtor~rod SANMN ORGS oD 1m © A2Eennt OF Dan AMM OM 
an | o > ~ ms) re) rs oO —) ° on = xn aN 
Zz = _ o = os = on nN N NN N N N 
i _, eo adtino od ABOENMYT OMAN NmMnNorKr BenNM MONASH a ~roonn + idO re ero 
a a als oh ~ o w Oa = = ae = nN 
pe. Oo a = — — — a) — N N “nN N “nN 
n > oe Ando r~e BDOANDM NMONMNS aNoOtnD KFPAOOSN mtor~o SH NOD SCroen MHMOD ASnNnwes 
2 =| oT, ~ ea) 0 EN oO = S - - =a 
°o faa = = -_ aan — — _ a a A AN N aN 
UL - eKNmOto KFASHN Hin or 0 Sn NmMt OF DOH N10 Or aonno Mor DS aHNOtHo MAHON 
= Ju) o ~ 20 re ror) > os i) = ia 
re) oO — _ — = ~ cot = _ a | N N on | 
vO > - aNwOt nD FOROS nad incre BROSANM NONMAS > DAocnrn Hin Or 0 CSnNnmMt OPDAS 
a — = |o we) ~ ~ rm ea) a & os Ss ° - ~ a 
> _ = _ _ os — = = Lom! nN N Lo | N co | 
< - ennom + Or~ORS No +H 19 © Doonan +H inor~nd SHANM Or~ DRS No Hid © SCHaHonNn Hine DO 
7) = -) Ja) ~ ~ ~ oa) ve a sr) o So S - - 
a U) - _ - _ _ -_ ol _ _ Nn N N n N 
é Sa | 
ro) 
od eo OonNnm + 1D Oh OO onmnm + morda GDGANMd INDOr~ DD onmnom ID Dr OO Oonmno ot norooa 
° SRS | 19 oO © ~ ~ 0 0 oS Q 
G's 
Dy 
# ———— _ _— | 
sis i tink einen ii sm A eis A eae 
Nee ————— —— — a 





165 


THE PETROLEUM ENGINEER, March, 1941 



















Di ase em a 





ECHANICAL POWER 
SMISSION EQUIPMENT 


Se RON ee OT 









TS three essential factors in the efficient and 
economical solution of your power transmission 
problems are available through Medart. 


The Medart Company manufacturers Power Trans- 
mission Equipment exclusively... Medart Engineers 
spend all of their time on power transmission 
problems. That's why you can rely on the quality 
and design of Medart Equipment and can have full 
confidence in a Medart-Engineered Drive. 


Write for Catalogs and Mechanical Data 


Medart V-Belts have a long, flexible life. They have the T H E M E D A R T C Oo M PA N Y 


proper balance between groove gripping action, tensile " 
strength and wrapper life, and have cool running character- 3548 DeKalb St. F ? St. Louis, Mo. 
istics. 





TUE 


LUE EULLLLLL CLE EELLEL 
WH 


SLCC 











CTE 


Medart-Timken Pillow Blocks are avaii- 
able in four types . . . come completely as- 
sembled, adjusted and lubricated. They 
are sealed against leakage of lubricant and 
dirt cannot enter the housing... require 
no attention in service... easy to install 
or remove. 


UU ULLAL 


HU 





Medart Pulleys are available in all types and 
MT all sizes... cast iron, steel rim, wood and the 
well known Medart-Hercules construction. 


Medart-Timken Flange Unit for floor or 
step bearings and for mounting on the 
side of housings or frames. 





PO 





MNUUNNNGANUAEAAEANEIOLNEN 


EMM 





Medart Gears are available in 
all standard types and sizes. Spe- 
cial designs can be produced to 
suit specific needs. 





TTL CL nT 
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GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 
| Jarre re. a iw 7” 
Gravity of ss aal . Perce nt w ater in mixture _ 
“wet” oil - | | | . | : . : | 
deg. API. | 16 | 17 is | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 
20.0 22.1 | 22.2 | 22.4 | 22.6 | 22 7 | 22.9 | 23.1 | 23.3 | 23.5 | 23.7 | 23.9 | 24.1 | 24.3 | 24.5 | 24.7 | 
1 2) .3| 6 7| .8| 23.0} .2 1 6| .8|24.0] 2} 4] 6] .8 | 
| 
2 3) 4 6 8; 9] 1] 8) 6] .7|] 9] 1] .8] 6] .8| 25.0 | 
3 4] 5] .7| 9 | 23-0 ) 2] 4) 6] 82a] 8] 6] .7] 9] ot | 
4 5) 47] 8) 23.0 2] 14 6| .8|24.0/ 2] 4] 6] 9 i 3 
| | | 
| | | | | | | 
20.5 22.7 | 22.8 | 23.0. 23.2 | 23.3 | 23.5 | 23.7 | 23.9 | 24.1 | 24.4 | 24.6 | 24.8 | 25.0 | 25.2 | 25.5 | 
6 8} 9} 1] 8] 4 | 6| 8/240) .2 | 5] .7] 9] 2] 4] 6 | 
7 | 9 | 23.1 2 4/ 6 8 | |} .2| .4] 6] .8| 25.0) .3 5 s 
8 | 23.0 2; .38| .6| .7 | 9} 1] 8 | 5 | .8| 25.0 2)| 6| .7| 9 | 
9 1| 3) 4) 6| .8} 24.0) 2] 4 6; 9] 1] 3] 6] .8} 26.1 | 
| | | | | | | | | | | | | | 
21.0 | 23.3 | 23.5 | 23.6 | 23.8 | me “3 24.4 | 24.6 | 24.8 | 25.1 | 25.3 | 25.5 | 25.8 | 26.0 | 26.3 
4 6| .7| 9| 1 3] 5] .7 | 9| .2| 14 6} 9] 1} .4 
2 | .5| 7] 8] 240] 2] 4) 6] 8] 25.0 3| .5| 8/20] .3| 6 | 
3 |} 6) 8] 9) 1] 3] 8] 8) 25.0 } 2] 8] .7] | 2] 4] .7 | 
| 7] .9 | 24.1 3 5 7] 9 d | 31 .6 |) 8] 261) 3 | 6| .9 | 
| | | } | 
| | | | | | | | | 
| | | | | | 
21.5 | 23.9 | 24.1 | 24.2 | 24.4 | 24.6 | 24.8 | 25.1 | 25.3 | 25.5 25.8 | 26.0 | 26 2 | 26.5 | 26.7 | 27.0 
6 24.0) 2) 3) 5) .7] 9] .2 1 | 6) 9| 1 4 6) 9) 2 | 
7 } a] .3] 5] .7| .9]251] .3| .5] .7] 260] 2] .5| .7]270] 3 | 
8 2} 4 | 6] .8| 25.0} .2] 5 7| 9 | 321i «4 7| 9] .2) 5 | 
9 | .3 5 7| 9 l | 3| 6 8/260) 3) 5) .8| 27.0 3/6 
| | 
| 
22.0 24.5 | 24.7 | 24.9 | 25.1 | 25.3 | 25.5 | 25.8 | 26.0 | 26.2 | 26.5 od 27.0 | 27.2 | 27.5 | 27.8 | 
1 6| .8|25.0| .2| .4] .6 si 6S 3] 6 8} .1 3| 6] .9 
2 | 7} .9| .] .8] .5] .7]| 26.0] .2 4) .7| 27.0) 2) 5] .8| 28.1 
3 | .8|25.0| 2) 4] 6] 9] 1] 4] 6] 9] 21 1} 6| .9 | 2 
4 125.0; 2| .4| .6 8 | 26.0 MH 64h 2 - 3 5| .8| 28.1] .4 
| | 
22.5 25.1 | 25.3 | 25.5 | 25.7 | 25.9 | 26.2 | 26.4 | 26.7 | 26.9 | 27.2 | 27.4 | 27.7 | 27.9 | 28.2 ie 
6 | #& 1) 6 8 | 26.0 | .3 | -5| .8| 27.0 | 3) 6 | 8 | 28.1 } 4] 47 
7 4) 6) 8) 26.0) 2) 4) 7) 9) 4l 07 9| .2 5| 8 
8 5) .7 9{ 1] 3] 6] 8) 27.1 | .3 6 9|28.1| .4 7 | 29.0 
9 6} .8|26.0| .2| 4) .7] 9] 2] oA 7|28.0| .2 5| .8 | J 
23.0 | 25.8 | 26.0 | 26.2 | 7 26.6 | 26.9 | 27.1 | 27.4 | 27.6 | 27.9 | 28.2 | 28.4 | 28.7 | 29.0 | 29.3 | 
| 9| | 38] S| .7/ ae] 2] 8 7|28.0/ .3 5} 8] 1] 4 | 
2 26.0 2) .4 6 S| 1) 2 6 8 A 44  .7| 29.0 3| 6 
3 1] 8] .5 7| 9| .2] 6] .7/ 28.0] 8] 6] 8] 1) 4] 7 | 
1 2 i’ ua 9) 27.1) 4 6 9} 1 4 7 | 29.0 3 6| 9 | 
| | | 
23.5 26.4 | 26.6 | 26.8 | 27.0 | 27.2 | 27.5 | 27.8 | 28.0 | 28.3 | 28.6 | 28.9 | 29.1 | 29.4 | 29.7 | 30.1 
6 5 7 9 J 3| 6] .9 | 4) .7]| 29.0 3 6| 9| .2 
7 6 8 | 27.1 3 5 $| 28.0) 38) 5) .8| «1 4 7|30.0| .4 
~ 7 9 2 4 6 9} .2]| .4]  .7| 29.0] 3 | 6; 9 2) 5 | 
9 8 | 27.0 3 5| .7|28.0| .3] 5] .8 4| .7|30.0| 3] .7 | 
24.0 27.0 | 27.2 | 27.5 | 27.7 | 27.9 | 28.2 | 28.5 | 28.7 | 29.0 | 29.3 | 29.6 | 29.9 | 30.2 | 30.5 | 30.9 
3 6) .8| 28.0) 3/ 6) 8) 1 4 7 | 30.0 3| .6 | 31.0 
2 2 4 7 9) 4 4] .7 9 21 15 9 2 5} 8] 2 | 
3 3/ 5] .8|2.0| .3| .5| .8|29.1] 4] .7/ 300) 3] 6] 9] 3 | 
4 4 4 9| 2| .4| .7/29.0{ 2] .5| .8 2) 5] 8] 3l1] .5 | 
| 
| 
| 24.5 27.6 | 27.8 | 28.1 | 28.3 | 28.6 | 28.8 | 29.1 | 29.4 | 29.7 | 30.0 | 30.3 | 30.6 | 30.9 | 31.3 | 31.6 
6 7 9| 2| .4 7| 9! 2 5| .8 1; .5| .8{| 31.1] .4 8 | 
7 | .g}|281} .3] .6] .8) 29.1 4) 6] 9 2 6| .9 2; 6] 9 | 
8 9 2) 4] .7| 29.0 2 5) .8| 30.1 4 8 | 31.1 4| .7| 32.1 
9 | 28.0 3; 56] 8}; .1] 28 6; 9| .2| .5 9} .2| 5] oO] .2 
| | 
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8-cylinder 130-275 H.P. 

Model RXIV Le Roi 
Engine, operating pipe 
line pumping unit. 


Other Models 4 to 400 H.P. 


4 to 100 H. P. for gathering and pick-up pumps. 











a i sn 


You save money all the way, when you 
power your pipe line pumping units with 
Le Roi Series RX engines. Here are 
some of the items on which you’re “low 
with Le Roi”: 


Low initial investment — The moderate cost of 





100 to 400 H. P. sizes for main line, standby, 
or emergency service — capable of han- 
dling 12,000 to 35,000 bbls. per day. 


HIGH dependability—Rugged construction, 
deep crankcase, special costly alloys, excep- 
tional precision in manufacture, thorough 
testing. Quick-acting gasoline starting en- 
gine, dual ignition. 





Southern Engine & Pump Company 
General Machine & Supply Company 


Western Machinery Company 







Le Roi engines means you have less capital tied 
up in equipment. 

Low installation cost — There’s a big saving 
here — because engine and pump can be assem- 
bled as a single portable unit. 


Low operating cost — These overhead valve, 
straight or V-type engines are designed for fuel 
economy—with gasoline, natural gas, or butane. 
Low maintenance cost — Ready accessibility 
with valve-in-head construction. 

Here is a light-weight unit with portable fea- 
tures — involving minimum expense and loss of 
time in transferring from one station to another. 
Equip with Le Roi—as many other leading 
oil companies do — and enjoy these sav- 
ings, with the assurance of long, trouble- 
free service. Write, stating size of motor 
in which you are interested, and we will 


send bulletins giving complete details. 
P-2 


LE ROI COMPANY 


MILWAUKEE, WISCONSIN ¢ TULSA, OKLAHOMA 


Houston —- Dallas — Kilgore, Texas 
Wichita Falls — Odessa, Texas 
St. Louis, Missouri © Salem, Illinois 
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6.2 
8.2 
2.4 
3.6 
5.¢ 
7.1 
9.5 


3.4 


0.6 


150 


1.3 
2.7 


4.0 
6.7 
9.4 
10.7 
3.0 


uw 


6.0 





1.4 
2.8 

a 
6.9 
8.3 


1.9 
2.6 
3.2 
3.9 
0.8 
BY 
4.8 
9.6 
9.7 
11.0 


125 
3.3 
7.1 
8.1 
10.8 


1.6 


3.1 
4.7 


6.3 
7.8 
9.4 
10.9 
1.7 


12.5 
3.5 


5.2 
7.0 


8.7 
10.5 
12.2 
14.0 








1.0 
2.0 
3.0 
4.0 
7.3 
7.2 
8.6 
5 


10.1 
1.7 


2.3 
3.1 
3.8 
4.6 
5.4 
6.1 
9.7 
11 
3.3 
6.6 
8.3 
10.0 
11.6 
13.3 


100 


1.9 
3.8 
5.6 


7.5 


4.2 
6.3 


9.4 
11.3 
13.2 
15.1 

2.1 

8.4 


10.5 
12.6 
14.7 
16.8 








75 
2.9 
3.8 
4.8 
6.7 
7.6 
b. 
2.5 
3.7 
5.0 
9.9 
3.0 
9.1 
10.7 
12.2 
7.2 
9.0 
10.8 
12.7 
14.5 
2.1 
4.2 
8.4 
10.5 
12.6 
14.7 
16.8 


2.4 


5.3 
8.0 


4.8 
7.1 
9.5 
11.9 
14.3 
16.7 
19.0 
2.7 
10.7 


13.3 
16.0 
18.7 
21.3 





3.8 
5.1 
7.7 
9.0 
10.3 
3.4 
6.7 
8.4 
13.4 
2.1 
4.1 
6.2 
8.3 
10.4 
12.4 
14.5 
16.6 
9.9 
12.3 
14.8 
17.3 
19.7 
2.9 
5.7 
8.6 
11.5 
14.3 
17.2 
20.0 
22.9 


Tubing pressure? at casinghead, lb. per sq. in. gauge 
50 


3.3 
6.5 


7.3 


9.8 
13.0 
16.3 
19.5 
22.8 
26.1 

3.7 
11.0 


14.6 


18.3 
21.9 
25.6 
29.2 





5 


2.0 
4.0 


6.1 


8.0 


8.1 
10.1 
12.1 
14.2 
16.2 

2.7 
10.7 
13.3 

3.3 

9.9 
13.2 
16. 
19.8 
23.1 
26.5 

3.9 

15.8 

19.7 
23.7 
27.6 

31.6 

4.6 
9.2 

13.8 

18.4 

23.0 

27.5 

32.1 

36.7 





1'/4-IN. AND 3-IN. TUBING 


21.3 


D> 


5.9 


10.5 
20.9 
26.2 
31.4 
36.6 
41.9 
11.7 


17.6 


23.5 


29.4 
35.2 
41 

47.0 








.o 


6.9 
S.7 
17.3 


0 
10.5 
15.7 
20.9 
26.2 
31.4 
36.6 
41. 
13.9 
20.8 
27.8 
34.7 
26.0 
34.6 
43.3 
51.9 
60.6 
69.3 
10.4 
41 
62.2 
72.6 
83.0 
12.1 
24.2 
36.2 
48.3 
60.4 
72.5 
84.6 
96.7 





13.8 


27.6 
41.4 
55.2 
69.0 
82.8 
96.0 
110. 
15.5 
31.0 


46.5 


62.0 


77.5 

93.0 
109. 
124 








400 
500 


600 
700 





ratio, 
cu. ft. per bbl. 


Gas-oil 


800 


900 





VELOCITY’ OF FLOW, FT. PER SEC., THROUGH ANNULUS BETWEEN 


0 
300 
350 

50 
100 


15 
50 


50 
100 
150 
200 

5 

100 

50 

100 


150 


Rate of 
roduction, 
Z 
400 
400 
200 
250 
300 
350 
400 
200 
250 
300 
350 
400 
150 
200 
250 
300 
350 
400 


bbl. per day 


p 








50 
100 
150 
200 
250 
300 
350 


400 


50 
100 
150 
2 


250 
300 


400 


35 
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-—— 


calculating the number of atmospheres. 





°%Gas volumes entering into velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per sq. in. in 





1Solution of gas and condensation under pressure are not considered; hence the values are maxima. 
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Yessir— Whitney Makes Roller Chains 


the hard way ...to make them Iast 





The different parts of a roller chain need different 
metallurgical characteristics. Plates need strength 
for tensile and shock loads . . . pins, for shear and 
wear... rolls, for impact and wear. . . bushings, 
for wear and crushing loads. 

And Whitney specifies special, alloy-armored 
steels for each one of those 4 parts... to give you 


The 





WHITNEY PRODUCTS... 


Roller Chain & Sprockets, Silent Chain & Sprock- 
ets, Conveyor Chain & Sprockets, Roller Chain 
Flexible Couplings, Automatic Load Limiting 
Sprockets, Automatic Drive Tensioners, Wood- 
ruff Type Machine Keys and Cutters. 


rs 


uniformly positive performance from every Whit- 
ney Roller Chain you buy. This Whitney value 
means extra long life . . . and that means lowest cost 
per drive unit. 

Let the nearest representative (below) fit Whitney 
Roller Chains to your power drives. Get in touch 
with him today. 


Whitney Chain & Mfg. Co. 
Hartford, Connecticut 


Mid-Continent Sales and Service 


Bull-Stewart Equipment Co., $219 E. Grand Ave., Dallas, Texas 
Brance-Krachy Co. Inc., 4411 Navigation Blvd., Houston, Texas 


Gulf States Tractor & Equipment Co., 222 No. Market St., Shreveport, La. 
Weiss Chain & Transmission Co., 224 East Third St., Tulsa, Oklahoma 


170 


Bull-Stewart Equipment Co., 410 So. Main Ave.,San Antonio, Texas 


Warford Distributing Co., 319 So. Topeka Ave., Wichita, Kansas 
Prager, Inc., 472 Howard Ave.. New Orleans, La. 
A. D. Guggenheim Co., 227 Wess 7th St., Amarillo, Texas 





ae 


Oil Field Export Division 


Oilfield Equipment Co 
30 Church Street 

New York City 

New York 











West Coast 


Engineering Products Co 
747 Warehouse Sr 

Los Angeles 

California 
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: Sheet 6 
. ’ 
THe PETROLEUM ENGINEER’s ConTINUOUS TABLES P 683.32 
Static Press. 
500-595 Ib. 
3 .5 Static pressure, lb. per sq. in., ga. 
| sets 
| Fh | | | | 
4 550 | 505 | 510| 515 | 520 | 525 | 530| 535 | 540| 545 | 550 | 555 | 560 | 565 | 570| 575 | 580 585 | 590 | 595 
2 | 32.09 32.24 32. = 32.55| 32.71) 32.86) 33.01] 33.16) 33.31) 33.46 33. 61| 33.76 33.91| 34.05 34.20 34.35, 34.49) 34.64! 34.78 34.92 
4 | 45.39 45.61| 45.83) 46.04) 46.26) 46.48) 46.69 46.90 47.12 47.33 47.54) 47.75 47.96 48.17, 48.37) 48.58) 48.79) 48.99) 49.19) 49.40 
6 55.58 55.85) 56. 11 | 56.38) 56.65) 56 91| 57.17| 57.43) 57.69, 57.95' 58.21) 58.47| 58.72) 58.98, 59.23) 59.49 59.74) 59.99) 60.24 60.49 
8 | 64.18) 64.49) 64.80 65.11) 65.41) 65.72) 66.02 66 .32| 66.62; 66.92) 67. 22| 67 .52 67.81) 68.11) 68.40) 68.69) 68.98 69.27) 69.56) 69.85 
10 | wane. 72.11) 72.45) 72.80 we nian — 74.16 ee 74.83) 75.16) 75.49) 75.82) 76.15) 76.48 yape: 77.13 ele 77.78) 78.10 
| | 
12 78.61| 78.99) 79.37 79.75) 80.12) 80.50) 80.87| 81.24) 81.60) 81.97) 82.34; 82.70) 83.06) 83.42) 83.78) 84.14) 84.50) 84.85) 85.20) 85.55 
14 | 84.92) 85.33) 85.74 86.15) 86.55) 86.96) 87.36 88.76) 88.15) 88.55) 88.95) 89.34) 89.73] 90.12) 90.51 90.89) 91.28) 91.66) 92.04) 92.42 
16 | 90.78) 91.22) 91.65) 92.09) 92. 52) 92.95) 93.38) 93.81) 94.23) 94.66) 95.08) 95.50) 95.92) 96.33) 96.75) 97.16] 97.57) 97.98) 98.39) 98.79 
18 | 96.29) 96.76) 97.22) 97.68) 98.14 98.60) 99.05) 99.51} 99.96)100.4 |100.9 |101.3 |101.7 |102.2 |102.6 {103.1 |103.5 |103.9 |104.4 |104.8 
20 (101.5 |102.0 102.5 |103.0 |103.4 103.9 |104.4 |104.9 |105.4 |105.8 |106.3 |106.8 |107.2 |107.7 |108.2 {108.6 |109.1 |109.5 |110.0 |110.4 | 
21 (104.0 |104.5 |105.0 |105.5 |106.0 |106.5 |107.0 |107.5 |108.0 |108.5 |109.0 |109.4 |109.9 |110.4 {110.8 |111.3 |111.8 |112.3 |112.7 |113.2 
22 (106.4 |107.0 |107.5 |108.0 |108.5 |109.0 |109.5 {110.0 {110.5 {111.0 {111.5 {112.0 |112.5 {112.9 |113.4 |113.9 |114.4 |114.9 |115.4 |115.8 
23 +=|108.8 \109.4 109.9 |110.4 |110.9 {111.4 {112.0 {112.5 {113.0 {113.5 {114.0 {114.5 {115.0 {115.5 |116.0 |116.5 {117.0 |117.5 |118.0 |118.5 
2 111.2 }111.7 112.3 |112.8 {113.3 |113.8 [114.4 |114.9 |115.4 |115.9 |116.4 |117.0 |117.5 |118.0 |118.5 |119.0 |119.5 |120.0 |120.5 |121.0 
5 (113.5 |114.0 [114.6 {115.1 [115.7 |116.2 {116.7 |117.3 |117.8 |118.3 |118.9 |119.4 |119.5 |120.4 |120.9 |121.5 |122.0 |122.5 |123.0 |123.5 
| | 
26 «(115.7 |116.3 |116.8 |117.4 |117.9 [118.5 |119.0 {119.6 |120.1 {120.7 {121.2 {121.8 {122.3 |122.8 |123.3 |123.9 |124.4 |124.9 |125.4 |125.9 
27 117.9 |118.5 |119.1 |119.6 |120.2 |120.7 {121.3 [121.9 |122.4 |123.0 |123.5 [124.1 [124.6 |125.1 |125.7 |126.2 |126.7 |127.3 |127.8 |128.3 
2§ 120.1 {120.7 1121.3 121.8 |122.4 |123.0 |123.5 |124.1 |124.7 |125.2 {125.8 |126.3 |126.9 |127.4 |128.0 |128.5 |129.1 |129.6 |130.2 |130.7 
29 |122.2 |122.8 |123.4 124.0 |124.6 |125.1 |125.7 |126.3 |126.9 |127.4 |128.0 |128.6 |129.1 {129.7 |130.2 |130.8 |131.4 [131.9 |132.5 |133.0 
30 (124.3 |124.9 jtae 5.5 |126.1 |126.7 |127.3 |127.9 |128.4 |129.0 |129.6 |130.2 |130.8 |131.3 [131.9 |132.5 |133.0 |133.6 |134.2 |134.7 |135.3 
31 126.4 |127.0 127 6 1128.2 |128.8 |129.4 {130.0 |130.6 |131.2 [131.8 |132.4 |132.9 |133.5 |134.1 |134.7 |135.2 |135.8 |136.4 |137.0 |137.5 
32 (128.4 {129.0 |129.6 {130.2 {130.8 |131.5 |132.1 |132.7 |133.3 |133.9 |134.5 |135.1 |135.6 [136.2 |136.8 |137.4 |138.0 |138.6 |139.1 |139.7 
33 |130.4 {131.0 |131.6 [132.3 |132.9 |133.5 |134.1 [134.7 |135.3 |135.9 |136.6 |137.2 |137.8 |138.4 |139.0 {139.5 |140.1 |140.7 |141.3 |141.9 
34 (132.3 |133.0 |133.6 |134.2 |134.9 |135.5 |136.1 |136.7 |137.4 |138.0 |138.6 |139.2 |139.8 |140.4 [141.0 |141.6 |142.2 |142.8 |143.4 |144.0 
35 \134.3 134.9 |135.6 |136.2 |136.8 |137.5 |138.1 |138.7 |139.4 |140.0 |140.6 |141.2 |141.9 |142.5 |143.1 [143.7 |144.3 |144.9 |145.5 |146.1 
| 
36 (136.2 |136.8 |137.5 |138.1 |138.8 |139.4 |140.1 |140.7 |141.3 |142.0 |142.6 |143.3 |143.9 |144.5 |145.1 |145.7 |146.4 |147.0 |147.6 |148.2 | 
37 |138.0 138.7 |139.4 |140.0 {140.7 |141.4 |142.0 |142.7 |143.3 |143.9 |144.6 |145.2 |145.9 |146.5 {147.1 |147.8 |148.4 |149.0 |149.6 |150.2 
38 |139.9 |140.6 |141.2 |141.9 [142.6 |143.2 |143.9 |144.6 |145.2 |145.9 |146.5 |147.2 |147.8 |148.4 [149.1 [149.7 |150.4 |151.0 |151.6 |152.2 } 
39 (141.7 [142.4 |143.1 |143.8 |144.4 |145.1 |145.8 |146.5 |147.1 |147.8 |148.4 |149.1 [149.7 |150.4 |151.0 |151.7 |152.3 |153.0 |153.6 |154.2 
40 (143.5 |144.2 |144.9 [145.6 [146.3 |147.0 [147.7 |148.3 |149.0 |149.7 |150.3 [151.0 [151.7 [152.3 |153.0 |153.6 |154.3 [154.9 |155.6 |156.2 
41 |145.3 |146.0 |146.7 |147.4 |148.1 |148.8 |149.5 |150.2 |150.8 |151.5 |152.2 |152.9 |153.5 |154.2 |154.9 |155.5 |156.2 |156.8 |157.5 |158.1 
42 (147.1 |147.8 |148.5 |149.2 |149.9 [150.6 |151.3 |152.0 |152.7 |153.4 |154.1 |154.7 |155.4 |156.1 |156.8 |157.4 |158.1 |158.8 |159.4 |160.1 
43 (148.8 |149.5 |150.2 [151.0 |151.7 |152.4 |153.1 |153.8 |154.5 |155.2 |155.9 |156.5 |157.2 |157.9 |158.6 |159.3 |159.9 |160.6 |161.3 |161.9 
44 |150.5 |151.3 |152.0 |152.7 |153.4 |154.1 |154.8 |155.6 |156.3 |157.0 |157.7 |158.4 |159.1 |159.7 |160.4 |161.1 |161.8 {162.5 |163.2 |163.8 
45 |152.2 |153.0 |153.7 |154.4 |155.2 |155.9 |156.6 |157.3 |158.0 |158.7 |159.4 |160.2 |160.9 |161.5 |162.2 |162.9 |163.6 |164.3 |165.0 |165.7 
46 (153.9 |154.7 |155.4 |156.1 |156.9 |157.6 |158.3 |159.1 |159.8 |160.5 |161.2 |161.9 |162.7 |163.3 |164.0 |164.7 |165.4 |166.1 |166.8 |167.5 
| 47 /|155.6 |156.3 |157.1 1157.8 |158.6 |159.3 |160.1 |160.8 |161.5 |162.2 |163.0 |163.7 |164.4 |165.1 |165.8 |166.5 |167.2 |167.9 |168.6 |169.3 
48 /|157.2 |158.0 |158.7 |159.5 |160.2 |161.0 |161.7 |162.5 |163.2 |163.9 |164.7 |165.4 |166.1 |166.8 |167.6 |168.3 |169.0 |169.7 |170.4 |171.1 
49 (158.9 |159.6 |160.4 |161.2 |161.9 |162.7 |163.4 |164.2 |164.9 |165.6 |166.4 |167.1 |167.9 |168.6 |169.3 |170.0 |170.8 |171.5 |172.2 |172.9 
50 |160.5 |161.2 [162.0 |162.8 |163.6 |164.3 |165.1 |165.8 |166.6 |167.3 |168.1 |168.8 |169.6 |170.3 |171.0 |171.8 |172.5 |173.2 |173.9 |174.6 
51 162.1 |162.8 |163.6 |164.4 |165.2 |165.9 |166.7 |167.5 |168.2 |169.0 |169.7 |170.5 |171.2 |172.0 |172.7 |173.5 |174.2 |174.9 |175.6 |176.4 | 
92 «1163.6 1164.4 |165.2 1166.0 |166.8 |167.6 {168.3 |169.1 |169.9 |170.6 |171.4 |172.2 |172.9 |173.7 |174.4 {175.2 |175.9 |176.6 |177.4 |178.1 
53 |165.2 |166.0 |166.8 |167.6 [168.4 |169.2 {170.0 {170.7 |171.5 |172.3 |173.0 |173.8 |174.6 |175.3 |176.1 |176.8 |177.6 |178.3 |179.1 |179.8 
54 (166.8 |167.6 |168.4 |169.2 {170.0 170.8 |171.5 |172.3 |173.1 |173.9 |174.7 |175.4 |176.2 |177.0 |177.7 |178.5 |179.2 |180.0 |180.7 |181.5 
55 (168.3 |169.1 {169.9 |170.7 |171.5 |172.3 |173.1 |173.9 |174.7 |175.5 [176.3 |177.1 |177.8 |178.6 |179.4 |180.1 |180.9 |181.7 [182.4 |183.2 
56 |169.8 |170.6 |171.5 |172.3 |173.1 |173.9 |174.7 |175.5 176.3 |177.1 |177.9 |178.7 |179.4 |180.2 |181.0 |181.8 |182.5 |183.3 |184.1 /184.8 j 
57 |171.3 |172.2 1173.0 |173.8 |174.6 |175.4 |176.3 |177.1 |177.9 |178.7 179.5 |180.3 |181.0 |181.8 |182.6 {183.4 |184.2 |184.9 |185.7 |186.5 } 
58 {172.8 |173.7 |174.5 1175.3 |176.2 |177.0 |177.8 |178.6 |179.4 |180.2 |181.0 |181.8 |182.6 |183.4 |184.2 |185.0 |185.8 |186.6 |187.3 |188.1 
59 |174.3 |175.2 |176.0 |176.8 |177.7 1178.5 |179.3 |180.1 |180.9 ]181.8 |182.6 |183.4 |184.2 1185.0 |185.8 |186.6 |187.4 |188.1 |188.9 |189.7 
60 {175.8 |176.6 |177.5 |178.3 |179.2 |180.0 |180.8 |181.7 |182.5 |183.3 |184.1 |184.9 |185.7 |186.5 |187.4 [188.2 [188.9 |189.7 |190.5 |191.3 
61 |177.2 |178.1 |179.0 |179.8 {180.6 |181.5 |182.3 |183.2 |184.0 |184.8 |185.6 |186.5 |187.3 |188.1 |188.9 {189.7 |190.5 |191.3 |192.1 |192. 9 
62 (178.7 |179.6 |180.4 |181.3 |182.1 |183.0 |183.8 |184.7 |185.5 |186.3 |187.2 |188.0 |188.8 |189.6 |190.4 {191.3 |192.1 |192.9 193.7 194.5 
63 (180.1 |181.0 |181.9 |182.7 |183.6 |184.4 |185.3 |186.1 |187.0 |187.8 |188.7 {189.5 |190.3 |191.1 |192.0 |192.8 |193.6 |194.4 |195.2 |196.0 
64 |181.6 |182.4 |183.3 |184.2 |185.0 |185.9 |186.8 |187.6 |188.5 |189.3 |190.2 |191.0 {191.8 |192.7 |193.5 |194.3 |195.1 |196.0 |196.8 |197.6 
65 |! 3.0 1183.8 |184.7 |185.6 |186.5 |187.3 |188.2 |189.1 |189.9 |190.8 1191.6 |192.5 |193.3 }194.2 |195.0 |195.8 |196.7 {197.5 {198.3 |199.1 
66 1184.4 185.3 |186.1 |187.0 |187.9 |188.8 |189.7 {190.5 [191.4 |192.2 |193.1 |194.0 |194.8 [195.7 [196.5 |197.3 |198.2 |199.0 |199.8 |200.6 
67 185.8 |186.7 |187.5 |188.4 |189.3 |190.2 |191.1 {192.0 |192.8 |193.7 |194.6 |195.4 |196.3 |197.1 |198.0 |198.8 |199.7 |200.5 {201.3 |202.2 
68 (187.1 |188.0 |188.9 |189.8 |190.7 |191.6 |192.5 |193.4 |194.3 |195.1 |196.0 |196.9 |197.7 |198.6 199.4 |200.3 |201.1 |202.0 |202.8 |203.7 
69 (188.5 |189.4 |190.3 |191.2 |192.1 |193.0 ]193.9 |194.8 |195.7 |196.6 |197.5 |198.3 |199.2 |200.1 |200.9 |201.8 |202.6 {203.5 |204.3 |205.2 
70 |189.9 |190.8 |191.7 |192.6 |193.5 |194.4 |195.3 |196.2 |197.1 |198.0 |198.9 |199.8 [200.6 |201.5 |202.4 |203.2 |204.1 |204.9 |205.8 |206.6 
71 191.2 j192.1 193.1 1194.0 |194.9 |195.8 |196.7 |197.6 |198.5 |199.4 |200.3 |201.2 |202.0 |202.9 |203.8 |204.7 |205.5 |206.4 |207.3 |208.1 
72 192.6 |193.5 |194.4 |195.3 |196.3 |197.2 |198.1 |199.0 |199.9 |200.8 |201.7 |202.6 |203.5 |204.3 |205.2 |206.1 |207.0 |207.8 {208.7 |209.6 } 
73 193.9 |194.8 |195.8 |196.7 |197.6 |198.5 |199.5 |200.4 |201.3 |202.2 |203.1 |204.0 |204.9 |205.8 |206.7 |207.5 |208.4 |209.3 |210.2 211.0 
74 (195.2 1196.2 1197.1 |198.0 |199.0 |199.9 |200.8 |201.7 |202.6 |203.6 |204.5 |205.4 |206.3 |207.2 |208.1 |208.9 |209.8 |210.7 211.6 212.5 } 
75 anne ieee 198.4 |199.4 |200.3 |201.2 |202.2 |203.1 |204.0 |204.9 |205.8 |206.8 |207.7 |208.6 |209.5 |210.4 |211.2 |/212.1 |213.0 |213.9 
| 
76 197.8 1198.8 |199.8 |200.7 |201.6 |202.6 |203.5 |204.5 |205.4 |206.3 |207.2 |208.1 |209.0 |210.0 |210.9 |211.8 |212.7 |213.5 |214.4 |215.3 
77 199.1 |200.1 |201.1 |202.0 |203.0 |203.9 |204.9 |205.8 |206.7 |207.7 |208.6 |209.5 |210.4 |211.3 |212.2 |213.1 |214.0 |214.9 |215.8 |216.7 
78 |200.4 |201.4 |202.4 |203.3 |204.3 |205.2 |206.2 |207.1 |208.1 |209.0 |209.9 |210.9 |211.8 |212.7 |213.6 |214.5 |215.4 |216.3 |217.2 |218.1 
79 (201.7 |202.7 |203.7 |204.6 |205.6 |206.5 |207.5 |208.4 |209.4 1210.3 |211.3 |212.2 |213.1 |214.0 |215.0 |215.9 |216.8 |217.7 |218.6 |219.5 
80 (203.0 |204.0 i 205.9 |206.9 |207.8 |208.8 |209.8 |210.7 |211.7 |212.6 |213.5 |214.5 |215.4 |216.3 arab = 219.1 |220.0 |220.9 
| 
82 (205.5 |206.5 \207.5 208.5 |209.4 |210.4 |211.4 |212.4 |213.3 |214.3 |215.2 |216.2 |217.1 |218.1 |219.0 |219.9 |220.9 |221.8 222.7 223.6 
84 208.0 |209.0 \210.0 211.0 |212.0 {213.0 |214.0 |214.9 {215.9 |216.9 |217.9 |218.8 |219.8 |220.7 |221.7 |222.6 223.6 224.5 |225.4 |226.4 | 
86 (210.5 (211.5 |212.5 |213.5 214.5 |215.5 |216.5 |217.5 |218.5 219.5 |220.4 |221.4 |222.4 |223.3 |224.3 |225.3 |226.2 |227.2 |228.1 |229.0 | 
88 (212.9 |213.9 |214.9 {216.0 |217.0 |218.0 |219.0 |220 0 |221.0 |222.0 |223.0 |224.0 |224.9 |225.9 |226.9 |227.9 |228.8 |229.8 |230.7 |231.7 
90 (215.3 |216.3 1217.4 218.4 \219.4 |220.5 \221 5 |222.5 |223.5 |224.5 |225.5 pae-8 |227.5 |228.5 p-6 230.4 |231.4 |232.4 2. 234.3 
| | | | | | | | 
92 (217.7 |218.7 |219.8 |220.8 |221.9 |222.9 |223.9 |225.0 |226.0 |227.0 |228.0 |229.0 230.0 |231.0 |232.0 |233.0 |234.0 |235.0 |235.9 |236.9 
94 (220.0 |/221.1 |222.2 |223.2 |224.2 |225.3 |226.3 |227.4 |228.4 |229.4 |230.5 |231.5 ae |233.5 |234.5 |235.5 |236.5 |237.5 |238.5 |239.4 | 
96 |222.4 |223.4 |224.5 \225.6 |226.6 |227.7 |228.7 |229.8 |230.8 |231.9 |232.9 |233.9 |234.9 |236.0 |237.0 |238.0 (239.0 |240.0 |241.0 242.0 | 
98 (224.6 |225.7 |226.8 |227.9 |229.0 |230.0 231.1 |232.2 |233.2 |234.2 |235.3 |236.3 |237.4 |238.4 |239.4 |240.9 241.5 |242.5 |243.5 (244.5 
100 (226.9 |228.0 |229.1 |230.2 |231.3 |232.4 |233.5 |234. 5 (235.6 (236.6 (237.7 |238. 8 239. 8 240.8 \241.9 242.9 243.9 |245.0 ‘eee pws 
. . 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in lb. per sq. in., abs., and 
inches of water respectively. 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 
Table has been condensed to serve field men in approximating meter readings; intermediate readings for accurate measurements may 
be obtained from pressure extension books, usually available in district offices. 
| 
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All Threads Inside 
. the Valve 






















Quick Acting 4 is, oa te 
Threads . ~ ne Ball Joint 
aot es: _— - Connection 
Full Pressure § 2 | -— 
Repacking : ' : | 
Replaceable Stainles ; ee: Flexible Stem 
...and see the extra values Steel Parts <2 Connection 
that mean longer life | 





zi, a iil 





Oe good look will show INSIDE SCREW RISING STEM 
you why Chapman’s 960 
gate valve outlasts all other 


small valves, on field and re. 


awl 


finery lines up to 2’. Body 

bonnet and union nut are forged steel of top quality. Stem, wedge 

and seat ring are stainless steel, quickly interchangeable. All types... in sizes from 4" to 2 
threads are inside the valve ...and won’t stick or strip. All 


these features add up to longest life, lowest cost, and an end 
to all of the customary small-valve troubles. 


7 


You can get Chapman’s 960 in either outside or inside screw 


. and for all pressures up to 
800 Ib. at 750°, or 1500 lb. cold working pressure. Get in touch 


with the nearest Chapman office, order g60 for all small-valve 
jobs, and you're on your way to big savings. 







| “Thhe. 
Cuapman VAaLvE 


MANUFACTURING COMPANY 


INDIAN ORCHARD. 


MASSACHUSETTS 
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: Sheet 1A 
THe PETROLEUM ENGINEER’s ConTINUOUS TABLES P 533.300.150.2 
VELOCITY’ OF FLOW, FT. PER SEC., THROUGH ANNULUS BETWEEN 
1'/,-IN. AND 3-IN. TUBING 

Rate of | Gas-oil | a ____ Tubing pressure? at casinghead, Ib. per sq. in. gauge 
production, ratio, | | | | ae a 
bbl. per day | cu. ft. per bbl.| 0 25 50 | 75 100 125 150 175 200 

| 50 300 7.4 | 2.9 1.8 1.4 1.1 0.9 0.8 0.7 0.6 

| 100 | 49 | 5.8 3.6 2.7 2.2 1.8 1.6 1.4 1.3 

150 | 22.3 | 8.6 5.5 4.1 3.3 2.8 2.4 2.1 1.9 

| 200 | 29.8 11.5 | 7.3 5.4 4.4 3.7 3.2 2.9 2.6 

| 250 | wai wel oa 6.8 5.4 4.6 4.0 3.6 3.2 

300 4.7 | 17.3 10.9 8.1 6.5 5.5 4.8 1.3 3.9 

350 52.1 20.1 12.8 | 9.5 7.6 6.4 | 5.6 5.0 4.5 

100 59.6 23.0 14.6 | 10.8 8.7 | 74] 64 | 5.7 | 5.2 

| 

30 100 9.9 38 | 24] 1.8 1.4 1.2 10 | 09 | 0.8 

100 19.8 7.6 | 4.8 | 3.5 2.8 24 | 20] 18 {| 1.6 

150 29.6 11.4 | 7.2 | 5.3 4.2 3.5 | 3.1 | 3.7 2.5 

200 39.5 15.2 | 9.5 7.0 5.6 4.7 | 4.1 3.6 3.3 

250 19.4 19.0 11.9 8.8 7.0 5.9 | 5.1 | 4.5 4.1 

300 59.3 23.7 14.3 10.6 8.4 7.1 | 6.1 | 5.4 4.9 

350 69.2 26.5 16.7 12.3 9.9 8.3 7.3 6.3 5.7 

100 79.0 30.3 19.1 14.1 11.3 9.4 8.2 7.2 6.5 

50 500 12.3 4.7 2.9 2.2 1.7 1.4 1.2 1.1 1.0 

100 24.6 | 9.4 5.9 4.3 3.5 2.9 2.5 2.2 2.0 

150 36.9 | 14.1 8.8 6.5 5.2 4.3 3.72 3.3 3.0 

200 19.3 18.8 11.8 8.7 6.9 5.8 5.0 | 4.4 3.9 

250 61.6 23.5 14.7 | 10.8 8.6 7.2 6.2 | 5.5 | 4.9 

300 73.9 28.2 17.7 | 13.0 10.4 8.6 7.5 | 6.6 5.9 

350 86.2 32.9 20.6 | 15.2 12.1 10.1 8.7 7.7 6.9 

100 98.5 37.6 23.6 17.3 13.8 11.5 10.0 8.8 7.9 

50 600 14.8 5.6 3.5 2.6 2.0 1.7 1.5 1.3 1.2 

100 29.5 11.2 7.0 5.1 4.1 3.4 2.9 2.6 2.3 

150 44.3 16.9 10.5 7.7 6.1 5.1 4.4 3.9 3.5 

200 59.0 22.5 14.0 10.3 8.2 6.8 5.9 5.2 4.6 

250 73.8 28.1 17.6 12.9 10.2 8.5 7.3 6.5 5.8 

300 88.5 33.7 21.1 15.4 12.3 10.2 8.8 7.7 6.9 

350 103. 39.3 24.6 18.0 14.3 11.9 10.3 9.0 8.1 

100 118. 44.9 28.1 20.6 16.3 13.6 11.7 10.3 9.3 

50 700 17.2 | 6.5 4.1 3.0 2.4 2.0 1.7 1.5 1.3 

100 34.4 | 13.1 8.1 6.0 4.7 3.9 3.4 3.0 2.7 

150 51.6 | 19.6 12.2 8.9 7.1 5.9 5.1 4.4 4.0 

200 68.8 26.1 16.3 11.9 9.4 7.9 6.7 5.9 5.3 

250 85.9 32.7 20.4 14.9 11.8 9.8 8.4 7.4 6.6 

300 103. 39.2 24.4 17.9 14.2 11.8 10.1 8.9 8.0 

350 120. 45.7 28.5 20.9 16.5 13.7 11.8 10.4 9.3 

400 138. §2.2 32.6 23.8 18.9 15.7 13.5 11.9 10.6 

50 800 19.6 7.4 4.6 3.4 2.7 2.2 1.9 1.7 1.5 

100 39.2 14.9 9.3 6.8 5.4 4.4 3.8 3.4 3.0 

150 58.9 22.3 13.9 10.2 8.0 6.7 §.7 5.0 4.5 

200 78.5 29.8 18.5 13.5 10.7 8.9 7.6 6.7 6.0 

250 | 98.1 37.2 23.2 16.9 13.4 11.1 9.5 8.4 7.5 

300 | 118. 44.7 | 27.8 | 203 | 161 | 13.3 | 11.5 | 10.1 9.0 

350 | 137. 52.1 32.4 23.7 18.7 15.6 13.4 13.7 10.5 

100 | 157. 59.6 37.1 27.1 21.4 17.8 15.3 13.4 12.0 

50 900 22.1 8.4 §.2 3.8 3.0 2.5 2.1 1.9 1.7 

100 44.1 16.7 10.4 7.6 6.0 5.0 4.3 3.7 3.3 

150 66.2 25.1 15.6 11.4 9.0 7.5 6.4 5.6 5.0 

200 | 88.2 33.4 20.8 15.2 12.0 9.9 8.5 7.5 6.7 

250 110. 41.8 26.0 19.0 15.0 12.4 10.6 9.3 8.3 

300 132. 50.1 31.2 22.7 18.0 14.9 12.8 11.2 10.0 

350 154 58.5 | 36.4 26.5 21.0 17.4 14.9 13.1 11.7 

100 176. 66.9 | 41.6 | 30.3 24.0 19.9 17.0 14.9 13.3 

‘Solution of gas and condensation under pressure are not considered; hence the values are maxima. 
*Gas volumes entering into velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 Ib. per sq. in. in 

calculating the number of atmospheres. 
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PURPLE STRAND 
IS UNIFORM 


The real way to insure consistent quality 
in wire rope is to have complete control 
over every step in production, from ore 
to shipping reel. 

This is the basis upon which Bethle- 
hem builds Purple Strand and all other 
Bethlehem wire rope. The rope is de- 
signed by Bethlehem engineers, the steel 
is made in Bethlehem furnaces, the rods 
and wire are drawn and fabricated in 
Bethlehem’s wire rope mill. The whole 
chain of processes is integrated into one 
centrally-controlled smooth-flowing 
operation. 

As a result, Bethlehem wire rope is 
always uniform in strength, in size, in 
every detail. It will give uniformly ex- 
cellent service, rope after rope, year 
after year. 
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2Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 Ib. per sq. in. in 
calculating the no. of atmospheres. 





1Solution of gas and condensation under pressure are not considered; hence the values are maxima. 
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THE FOLKS WHO 
DESIGNED THAT 
EQUIPMENT KNEW 
THEIR STUFF, 
All RIGHT. THEY 
WANTED PERFECT 
ALIGNMENT SO 
THEY LINED UP 
WITH HYATTS! 


KEEP THEM YOUNG WITH HYATTS whether they be pump- 


ing units, drawworks, rotaries, pumps, engines, or 
any other operating equipment you build or buy. 
Remember, always, that the best way to keep bearing 
wear and care out is to put Hyatts zv/ Hyatt Bearings 
Division, General Motors Sales Corp., Harrison, 


N. J.; Chicago, Pittsburgh, Detroit, San Francisco. 





IDECO UNIT PUMPERS, built by Inter- 
national Derrick and Equipment Division, 
International-Stacey Corporation, embody 
most advanced engineering features. 


Hyatt Roller Bearings are used on the high 


and intermediate shafts of the reducer. 





ROLLER BEARING S§S 





— a 
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P 390. 
P 950.1 


Probability Theory Applied to Oil 
Exploitation Ventures 





Example 1: A wildcat well is lo- 
cated geologically. What is its prob- 
ability of becoming an oil producer? 

Inasmuch as a geological location 
could also be a random location the 
probability that it will be a producer 
is equal to 1 minus the probability 
that it will be a failure both by random 
drilling and by geological drilling. The 
probability that the well will be dry 
for these two reasons is given by the ap- 
plication of Rule 6 as these reasons are 
independent. The probability that the 
well will be dry by random drilling is 


9 
5 and by geological drilling is 


by virtue of Rule 1. The probability, 
therefore, that the well will be dry 
for these two reasons is: 

24 9 216 

> = 

25 10 250 
The probability, therefore, that the well 
will be a producer equals: 

216 «17 

250 = 125 
or about 0.136. 

Example 2: A wildcat well is lo- 
cated both geologically and geophys- 
ically by seismograph as well as by 
gravimeter. What is the probability of 
its becoming a producer? 

By the application of Rule 6, one 
finds that the probability of the well 
not being a producer is given by: 

92 9 24 _ 3888 

10 3° 10 25 7500 
asmuch as the probability of failing on 


1 


» in- 


; —- : 
a geological prospect is 19° OM 2 Seis- 


mograph prospect is ; 7 on a gravi- 


_ 2 
meter prospect is 7, and by random 


“a1 ..— an 
drilling is ee The probability, there- 


fore, that the well will become a pro- 
3888 3612 


— —_ bout 
7500 7500" °°" 


ducer is 1 — 


0.482. 

The advisability of using combined 
geophysical methods of different types 
is, therefore, immediately apparent, be- 
cause each confirmation of a structure 
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by Sylvain A | 





A photograph and biographical 
sketch of the writer can be found 
on page 27 of the February 
issue of The Petroleum Engineer, 
in connection with Part 1 of this 
article. 





by a new means increases the degree of 
likelihood that the well will produce. 
In this respect it is interesting to com- 
pute by mathematical deduction the 
degree of effectiveness of the so-called 
geochemical prospecting methods. That 
this is a very highly controversial sub- 
ject makes it all the more interesting. 
In this computation, claims from par- 
tial observers, i.e., from the two oppos- 
ing camps, will be entirely discounted 
and only impartial accounts will be 
used. During 1939' on a number of 
locations made by a combination of 
geology, geophysics, and geochemistry 
the number of failures approximated 
the number of discoveries. This com- 
bination of prospecting methods, there- 
fore, gave an approximate chance of 
success of 1%. It will be assumed that 
electrical and magnetic surveys did not 
play any part in the discoveries but 
that both seismographs and gravi- 
meters were used as well as geology. 
This assumption may prove wrong in 
individual cases but it is also likely 
that errors thereby introduced will 
compensate each other. 

Example 3: Assuming that wild- 
cats drilled on a combination of ge- 
ological, geophysical, and geochemical 
data have a probability of 2 in dis- 
covering oil fields, what is the contri- 
bution played by geochemical pros- 
pecting? 

Let us assume that the part played 
by geochemistry is represented by the 
probability p of discovering oil by geo- 
chemistry alone. The probability of 
failure by the combination of the vari- 
ous metheds is therefore: 

; 9 2.9. 24 

(2 -- p) 10 * 


= i— 
3 x 10 25 
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Associate Professor of Petroleum and Natural Gas 
Engineering, The Pennsylvania State College 


and we obtain the following relation: 


9 2. 9. 24 
i,=i1l_— -p) —_ — << — 
2=1— (1-p) 7X 3 * 70% 35 

(1) 


from which the value of p is found to 
be 0.0356 and therefore geochemical 
prospecting is substantially less good 
than geological prospecting and just 
slightly less good than random drilling. 
The writer wishes to stress again 
that these results are based entirely on 
his conception of the probability of 
success of the accepted and generally 
recognized methods of prospecting for 
oil. It is believed that geochemical 
prospecting, in its present status, can- 
not be classified as a recognized method. 
The writer further wishes to add that 
the probability of discovery by geo- 
chemical methods does not correspond 
to the limited experience that he has 
been able to gain with these methods 
as his records show one commercial 
producer and two dry holes out of 
three geochemical surveys judged fa- 
vorable according to the halo hypo- 
thesis. It is of course entirely possible 
that the one successful well was ob- 
tained by sheer luck although there is 
only one chance in 25 to do so. 


The writer is well aware that the 
low probability of success for geochem- 
ical prospecting as obtained by the de- 
duction of Example 3 will fail to sat- 
isfy commercial consulting companies 
who claim much larger percentages of 
discoveries. It must be remembered 
again that the deductions of Example 
3 are based on the assumptions of 
Table 1, which represent the writer’s 
idea of the improvements to the oil 
prospecting technique contributed by 
geophysics. If less favorable odds for 


. 1 
geophysics are assumed such as > for 


seismograph work, the probability of 
discovering an oil field by geochem- 
istry alone may be deducted from: 


9 § 9 24 
V2 =1— (l-p) 55 XS X45 Xx 


25 
ig: iol ee ok a igs 
from which p = 0.277, which gives 
geochemical prospecting slightly bet- 
ter than one chance in four. 
Example 4: Assuming that the 
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probabilities of discovering oil pools 
by geochemistry alone and by random 


: 1 : 
drilling alone are both = what is the 


percentage of success that one should 
have in predicting dry holes by geo- 
chemical prospecting? 

We are interested now in predicting 
dry holes and we, therefore, fail to 
succeed if the wells are producing. 
The chance of failing in our prediction 
of dry holes for wells located at ran- 


 - 
dom is > and for wells located by 


‘ » & 
geochemistry is - As all wells lo- 


cated by geochemistry can also be con- 
sidered to be located at random, the 
probability of failing to predict them 


. 1 ‘as 
dry is 35 x 35 and the probability of 


succeeding to predict them dry is 


1 1 1 


lL — —_—-]— = 0.998. 
25 x 25 


625 

There are less than 2 chances per thou- 
sand, therefore, of failing to be able 
to predict that wells will be dry by 
geochemistry. In other words, unless a 
large number of surveys are made, for 
all practical purposes, the geochemist 
will always be able to predict that a 
well will be dry even if his chance of 
finding oil is only one in 25. Conse- 
quently the argument that geochem- 
istry has been able to predict dry holes 
in about 30 cases with only one ap- 
parent failure’ does not prove any- 
thing in favor of geochemistry. 

Example 5: A geochemical con- 
sulting company reports 100 percent 
success in predicting dry holes and 70 
percent success in predicting the out- 
come of wildcat wells in general, pro- 
ducing or non-producing. What is the 
average of this company in predicting 
producers only? 

The types of wells that are predicted 
can be grouped into two classes, pro- 
ducing and non-producing wells. Let 
us suppose that there are m producing 
and  non-producing wells that have 
been predicted. All » non-producing 
wells, therefore, have been predicted 
accurately. Of the producing well 
predictions, a certain number, which 
we shall suppose to be m—x, proved 
dry. Thus the average of this company, 
m+n 
x-+n 
x=0.7m—0.3n, which is the number 
of producers successfully predicted. 
The probability, therefore, that a well 
will be a producer when it is predicted 
as a producer is: 


as reported, is = 0.7. Hence 


x n 
=——-=0.7—0.5—.... 3 
Pn m @) 


*Scope of Soil Analysis Increased During 
Year,” by Harry F. Simons, The Oil and Gas 
Journal, Feb. 29, 1940. 





178 





It is seen, therefore, that the proba- 
bility of success in predicting pro- 
ducers by geochemical prospecting is a 
function of (n/m), the ratio of the 
total number of predicted dry holes to 
the total number of predicted pro- 
ducers. It can also be seen that the 
probability of being able to predict 
producers successfully vanishes when 
the number » of dry holes predicted is 
equal to 2.33 times the number m of 
producing wells predicted. A result of 
this type was to be expected inasmuch 
as it is 24 times easier to predict a dry 
hole than a producer. 

Making use again of the statistics 
for 1939 wildcats based on geochem- 
ical surveys where geophysical and 
geological work had also been done, in 
which an equal number of failures and 
successes were reported, we have: 

. 
m-+n 
The average, therefore, on producers 
only is given by the ratio of the total 
number of successes in producers, 


m+n 
2 


¥—n-+ (m—x) or x= 


, to the number of wells that 


were predicted to be producers, m. Thus 
we have the following relation: 


="T"_97_03"% . . (4) 
2m m 

From equation (4) the ratio of the 

number of dry holes predicted, , to the 


number of producers predicted, m, can 
n 

be calculated to be——= '4. The prob- 
m 


ability of success in predicting pro- 
ducers by geochemical prospecting but 
with the help of other methods is, 
therefore, p= 0.7 —0.3 * 44 = 0.625. 
This probability figure includes also 
the contribution made toward discov- 
ery by random drilling, geology, and 
geophysical prospecting. Applying the 
reasoning of Example 3, we find that 
the probability of discovering oil by 
geochemistry alone is obtained from: 
0.625 = 1—(1— pp) X 
owe 
10 3 1” 2 
from which p=0.277 or somewhat 
better than one in four. 

From the above consideration, it ap- 
pears fairly safe to place the value of 
the probability for discovering oil by 
geochemistry alone without the help 


1 
of any other means between = and 


1 ” , 
a We shall assume in the following 


: ' — a o 
calculations that this value is —, in 


other words that the odds against dis- 
covering oil by geochemistry to date 
are four to one. 


Example 6: What is the probability 
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of discovering three oil pools in succes- 
sion by the use of geochemical pros- 
pecting? 

Inasmuch as a location made on a 
geochemical prospect can be considered 
to be made also at random, the proba- 
bility of discovering oil by both meth- 
ods is one minus the probability that 


; ‘ 24 4 
both will fail or I—75 5 0.232. 


Applying Rule 6, the probability that 
three pools will be discovered in suc- 
cession is (0.232)*—0.0125 or one 
chance in 80. 

Example 7: What is the probability 
of discovering at least one producing 
field out of three structures determined 
by geochemical prospecting? The prob- 
ability of discovering an oil field by 
geochemistry is 0.232 according to 
Example 6. There are three ways in 
which one field at least can be discov- 
ered out of three trials or wildcats: 
First, by discovering 3 fields in suc- 
cession, second, by discovering 2 fields, 
third, by discovering 1 field. The prob- 
ability of discovering 3 fields in suc- 
cession is (0.232)* or 0.0125 as in Ex- 
ample 6. There are three ways that two 
fields can be discovered by drilling 
three wildcats: the two producers can 
be first and second, first and third, 
second and third. Now the probability 
that two fields will be discovered is 
(0.232)* and the probability that one 
will be dry is (1—0.232). Thus the 
probability that two fields will be dis- 
covered is the product of the number 
of ways (3) multiplied by the proba- 
bility that two fields will be discovered 
multiplied by the probability that one 
will be dry or =3 X (0.232)? X 
(1—0.232) —0.124. There are three 
ways by which one field only can be 
found out of three wildcats: the field 
can be discovered in drilling the first, 
second, or third well. Thus the proba- 
bility that one field only will be dis- 
covered out of three is three times the 
probability of discovering one field, 
(0.232), times the probability that 
two will be dry (1—0.232)* or = 
3X (0.232) X (1—0.232)*=0.41. The 
probability, therefore, that at least one 
field will be discovered out of three is, 
according to Rule 1, the sum of the 
two probabilities of the different ways 
or = 0.0125 + 0.124 + 0.41 — 0.547. 
In this particular example, the answer 
could have been obtained more readily 
by the consideration that the answer 
is unity minus the probability that 
all three test wells will be dry or 
1—(1—0.232) ==1—(0.768) >=1— 
0.453 — 0.547. 
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Reliability of the Anomaly 


Thus far we have assumed that all 
structures discovered by any one of the 
prospecting methods were all good 
structures. Obviously among structures 
determined by one single means, let us 
say geology, they are not all equally 
probable. For instance the anomaly in 
the bed structure, which constitutes 
the interesting feature, may be more 
or less pronounced, the closure may be 
of high or lew relief, etc. Such reason- 
ing applies to all methods of prospect- 
ing that depend on the measurement 
of small differential quantities—height 
in geologic prospecting by surface or 
subsurface work, time in seismegraph 
prospecting by either reflection or re- 
fraction, acceleration due to gravity in 
gravimetric prospecting, parts per mil- 
lion or billion by weight or by volume 
for geochemical prospecting. The mag- 
nitudes of the quantities measured, 
particularly for geophysical and geo- 
chemical prospecting, are exceedingly 
small and disturbances in the measure- 
ments are often of the order of magni- 
tude of the precision of the measure- 
ments. In prospecting by any of the 
recognized methods in a given area, the 
physical or chemical measurements 
made have a normal value oftentimes 
called “regional” or “country” value. 
From the structural point of view, 
what is important is the deviation of 
the measurement from this normal 
value. It is obvious that the greater the 
absolute value of these deviations and 
the more numerous they are, the more 
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probable will be the existence of a 
structure. The quantities measured, 
however, are often exceedingly small 
and in many cases the precision of the 
measurement approaches the magni- 
tude of the deviations sought. In 
Table 2 may be found a summary of 
the generally accepted precisions of 
measurements resorted to in prospect- 
ing by the methods mentioned above. 

To be reliable, an anomaly must ful- 
fill two conditions: (1) It must be 
made out of one or more deviations all 
positive or all negative from the “‘re- 
gional” or “country” value. (2) The 
magnitude of the deviation must be 
larger than the precision of the meas- 
urements. Reviewing the first condi- 
tion, we can always assume that an 
observed anomaly, covering, let us say, 
m stations or measuring points, and 
giving deviations from normal all af- 
fected by the same sign, is made up of 
a group of errors. As deviation from 
the normal can only be positive or 





negative, an error can only happen in 
one of two ways. The probability that 
an error will be positive is 14, there- 
fore, the probability that » errors will 
be positive will be ('/2)", by the appli- 
cation of Rule 6. Similarly the proba- 
bility that » errors will be negative is 
(%2)", and the probability that an 
anomaly, positive or negative, will be 
due to errors is 2('/2)" by application 
of Rule 1. 

In order to discuss the second condi- 
tion, we must review very briefly the 
law of error distribution in making 
measurements. It is generally known 
that an error becomes less probable, the 
larger the magnitude of the measure- 
ments as compared with the precision 
of the measuring device. By way of 
example, if it is desired to measure the 
depth of a well with a steel tape 
graduated in tenths of a foot, an 
error of 0.1 ft. is much more prob- 
able than an error of 1.0 ft., which in 
turn is much more probable than an 
error of 10.0 ft. This is known as the 
Gaussian Law of Error Distribution 
and can be represented graphically 
by plotting the probability on the ordi- 
nate and the magnitude of the error in 
the measurement on the abscissa. A 
curve in bell shape is then obtained 
(Fig. 1). The writer does not see any 
reason why this law cannot be applied 
to any of the measurements used in 
prospecting, therefore, it will be 
adopted. More specifically, what is 
know the probability of occurrence of 
an error equal to or greater than a 
given number of times the precision of 
often required in technical work is to 
the measurements. If x is this number 
of times the precision of the measure- 
ments, the value of this probability is 
given by: 


y=4- =e. _ (6) 


This formula is known as the “error 
function” and fortunately it has been 
computed for many values of x and 
the results appear in many standard 
engineering handbooks. As a ready ref- 
erence Table 3 gives a few of the val- 








TABLE 2 


Precision of measurements in prospecting for oil and gas structures 


Geological: Surface work + 2 fe. 
Subsurface work t 5 ft. 
Seismographic: Reflection work + 10 ft. 
Gravimetric: Gravimeter work + 0.1 milligal 
Geochemical: Soil analysis work + 5 p.p. billion 
Gas analysis work + 1 p.p. million 


Wax analysis work 


+ 5 p.p. million 
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More than 30 squeeze jobs— 


@ In the Corpus Christi area one operator has used TRINITY Cements exclusively 
for three years for oil well cementing of every nature, setting 70 strings and 
making over 30 squeeze jobs under various conditions without a failure! The 
interesting letter below is convincing testimony to TRINITY’s dependable per- 


formance. You, too, can depend on TRINITY Cements. Consult with us about 


your cement problems. Three conveniently located plants assure prompt delivery. 


TRINITY PORTLAND CEMENT COMPANY, Dallas, Fort Worth and Houston. 


HOUT A PAILURE!” 





REG US PAT OFF 





Sy ——weee 
ORDER FROM YOUR / 


LUMBER-AND 
BUILDING MATERIAL TRUNITY 


prALER UE MENT 
fot 


met mes EVERY NEED 
































TABLE 3 
Error function 
x y x y 
0.00 | 1.0000 2.05 0.0404 
0.05 0.9F01 2.10 0.0357 
0.10 0.9203 2.15 0.0316 
0.15 0.8808 2.20 0.0278 
0.20 0.8415 2.25 0.0244 
0.25 0.8026 2.30 0.0214 
0.30 0.7642 2.35 0.0188 
0.35 0.7263 2.40 0.0164 
0.40 0.6892 2.45 | 0.0143 
0.45 0.6527 2.50 | 0.0114 
0.50 0.6171 2.55 | 0.0108 
0.55 0.5823 2.60 / 0.0093 
0.60 0.5485 2.65 | 0.0081 
0.65 0.5157 2.70 | 0.0069 
0.70 0.4839 2.78 0.0060 
0.7 0.4533 2.80 0.0051 
0.80 0.4237 2.85 | 0.0044 
0.85 0.3953 2.90 | 0.0037 
0.90 0.3681 2.95 | 0.0032 
0.95 0.3421 3.00 0.0027 
1.00 0.3173 3.05 
1.05 0.2937 3.10 0.0019 
1.10 0.2713 3.15 
1.15 0.2502 3.20 0.0014 
1.20 0.2301 3.25 
1.25 0.2113 3.30 0.0010 
1.30 0.1936 3.35 
1.35 0.1770 3.40 0.0007 
1.40 0.1615 3.45 
1.45 0.1471 3.50 0.0005 
1.50 1.1336 3.55 
1.55 0.1211 3.60 0.0003 
1.60 0.1096 3.65 
1.65 0.0989 3.70 0.0002 
1.70 0.0891 3.75 
1.75 0.0801 3.80 0.0001 
1.80 0.0719 3.85 
1.85 0.0643 3.90 0.0001 
1.90 0.0574 3.95 
1.95 0.0512 4.00 | 0.0001 
2.00 0.0455 
' 

Note: x=factor by which to multiply the precision 
of the measurements in order to obtain the deviation 
of which the probability of obtaining an error equal or 
greater in absolute value is sought. 

y=probability of this error (positive or negative.) 











ues of y. An example of application 
will illustrate the use of the table. 

Example 8: A structure is deter- 
mined by surface geological work and, 
at one station, an outcrop is 6.4 ft. 
above regional. What is the probability 
that this deviation or a greater one 
might be the result of an error? 

As the precision of the measurements 
is +2 ft., the x value is 3.2 and from 
Table 3 the y value is 0.0014. As this 
y value includes also the probability of 
making a negative error, there are, 
therefore, only 7 chances in 10,000 
that the anomaly is due to an error of 
measurement. 

Example 9: An anomaly discovered 
by reflection seismographic work is 
composed of 5 values all above regional 
by amounts as follows: 15, 20, 25, 30, 
and 35 ft. What is the probability that 
this might be due to a system of er- 
rors? From Table 3, the respective x 
values corresponding to each one of 
the deviations are respectively 1.5, 2.0, 
2.5, 3.0, and 3.5, and the correspond- 
ing y values are respectively: 0.1336, 
0.0455, 0.0214, 0.0027, and 0.0005. 
By virtue of Rule 6, the probability 
that the deviations will all be due to 
errors is: 
p= %X0.1336& %X 0.0455 K 4X 
0.0214 4% X0.0027 &K Y% & 0.0005 = 
(%)° XK 1.8 X 10-1 = 5.6 &K 10-!2 or 
0.0056 of one chance in one billion. 

In other words, there is only a very 
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remote possibility that the anomaly is 
due to errors of measurements, barring 
miscorrelations, mixing of records, ve- 
locity changes, rapid weathering veloc- 
ity variations, path curvature, etc. If, 
however, due to unusual geologic con- 
ditions, the precision of seismographic 
reflection measurements can only be 
assumed to be 50 ft., the x values be- 
come 0.3, 0.4, 0.5, 0.6, and 0.7 and 
the probability that the anomaly is due 
to an error is given by: 
p— “2X 0.7642 K 42 X 0.6171 K “AX 
0.5485 X 2X 0.4839 = (4) *(.0863) 
-0.0027 or about 3 chances in 1000 
that it is due to errors of measurements. 
On the other hand, the probability of 
making 5 errors all of the same posi- 
tive sign is ('2)° a5. In this last in- 
stance, therefore, the structure should 
be viewed with suspicion. It would be 
very advantageous to be able to assign 
a coefficient to any given structure giv- 
ing it a definite degree of reliability. 
The writer proposes the following arbi- 
trary rule: A structure will have a de- 
gree of reliability equal to zero when 
the products of the probability of the 
individual deviations from normal is 
equal to the probability that an equal 
number of deviations all of the same 
sign will be obtained by error. On the 
other hand, a structure will have a 
degree of reliability of 1 when the ratio 
of the two above-mentioned probabili- 
ties is 10*°. The intermediate values for 
the degree of reliability of the anomaly 
will be obtained by the following gen- 
eralization: 


re (Y%)" 
R= log. ) >» 2 


in which 

R=the degree of reliability of 
the anomaly as postulated by 
the arbitrary rule. 

pi—the probability that an error 
equal or greater than the 
measurement made at station 
i has occurred, as read from 
Table 3. 

n =the total number of stations 
comprising the anomaly. 

m' =a symbol indicating that the 


i=] 
product of all the probabili- 
ties pj should be made when 
i varies from 1 to n. 

When 7"_, pi = x( 2)", the degree 
of reliability R is equal to zero and 
when their ratio is 10'°, we have R= 1 
as postulated. Accordingly, the degree 
of reliability in Example 9 is 1 when 
the probable error of the measurements 
is +10 ft. and 0.1116 when the pre- 
cision of the measurement is + 50 ft. 

Example 10: As an example of ap- 
plication in calculating the reliability 
of an anomaly, the case of a published 
geochemical profile over a known pool 
in Osage County, Oklahoma (Sections 














TABLE 4 
Geochemical results—Osage County, 
Oklahoma 
Parts per | Devia- 
Stations | billion by ticns from x y 
| weight 62.8 
1 | 100 437.2 | +0.595 | 0.555 
2 | 160 +97.2 | +1.555 | 0.121 
3 | 59 3.8 0.061 | 0.952 
4 | 57 5.8 0.093 | 0.928 
5 | 55 7.8 0.012 | 0.992 
6 | 57 5.8 | —0.093 0.928 
7 80 +17.2 | +0.275 0.788 
8 87 24.2 | +0.386 0.700 
i) 65 + 2.2 | +0.035 0.970 
10 120 +57.2 | +0.914 |] 0.360 
11 49 —13.8 0.220 | Not part 
12 69 + 6.2 0.099 {of the halo 








26 and 27-26n-6e) will be investi- 
gated.” There are only 12 readings in 
parts per billion by weight as listed in 
Table 4. 

In dealing with geochemical results 
and accepting the halo hypothesis as 
correct, it is assumed that the structure 
is indicated by a ring of high values, 
above what is known as “regional” or 
“country” values, and a circle, inside 
the ring, of values lower than the 
country values. It is a well known fact 
that the country value shows consider- 
able randomness as it shows very sharp 
variations in the results of the meas- 
urements; therefore, the regional val- 
ues can be considered as a “background 
noise” above which the halo and the 
circle of low values are superposed. It 
is natural to assume, therefore, as the 
precision of the measurement, the av- 
erage value of the background noise 
although the precision of the individ- 
ual readings may be greater. In the 
example at hand, the country value is 
calculated by neglecting stations 2 and 
10, and the average is found to be: 
62.8. The deviations from the average 
are given in the third column of Table 
4 and the percentage of deviation in 
the fourth column, this last column 
being also the x values of Table 3. The 
corresponding values of y, as obtained 
from Table 3, are given in the fifth 
column. Stations 11 and 12 have been 
discarded as obviously not part of the 
halo. Applying equation (7) to the 
example in question we see that the 
coefhcient of reliability of the survey 
in question is 0.198. The survey is of 
a rather low degree of reliability, there- 
fore, and if the chance of success by 
geochemistry is 1/5 on well-defined 
anomalies, the chance on an anomaly 
of the type reported would only be 


Ries, ’ 
=% 0.198 or approximately 0.04 or 


cne chance in 25 as in random drilling. 


*“Petroleum Exploration by Means of Soil 
Analysis,” by John W. Merritt, The Oil and 
Gas Journal, June 13, 1940. 


Eprror’s Nore: This article will be con 
tinued in an early issue of The Petroleum 
Engineer. 
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HEAT TREATED 
SPROCKET RIMS 










@ Used on any type sprocket 
® Installed in any field shop 
© Increases life of chain 
® Saves time and money 


Old sprocket ready to 
have teeth burned off. 





Sprocket hub machined 
to fit new sprocket rim. 
NOW, you can renew worn sprockets in any oil field 
machine shop... at an attractive saving and without 
long delays. Simply weld an Emsco Machine Cut 


Tooth Sprocket on the machined hub of the old eidcd cot ae ena Geass 

sprocket and the job is done. than original sprocket. 

Heat-treated, the new rim has harder, longer wearing THE CONTINENTAL SUPPLY CO. 
teeth than the original sprocket. Machine Cut teeth General Offices: DALLAS, TEXAS 


insure even distribution of chain load. Exact center : Eereign Salen Sabeldiary « 

ge keep ig a minimum, preven whip- Soe tne Moet ee cer On mr tek 
ping and jumping. Here is one sure way to reduce ex- Sesvncthidbean 

pense ...see your nearest Continental representative. LONDON MARACAIBO TRINIDAD BUENOS AIRES 
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WITH MEN IN THE INDUSTRY 





Georce W. Gorpon, president of 
the Lago Oil and Transport Company, 
and JoHN C. VAN Eck, director of the 
Royal Dutch Petroleum Company, 
sailed for South America recently. 

cxcnssnnitllititaininn 


D. L. Scott, geologist, Gulf Re- 
search and Development Company, has 
been transferred from New Orleans, 
Louisiana, to Columbus, Texas. 

ee” ee 

O. L. CHILcoAT, engineer, Sohio 
Pipe Line Company, has been transfer- 
red from Mooresville, Indiana, to Ross- 


burg, Ohio. __| , 


Henry Kerr, formerly petroleum 
engineer in South Texas for the Arkan- 
sas Fuel Oil Company, has become af- 
filiated with the Forest Development 


Company. , 


JEROME S. SMISER, since 1935 asso- 
ciated with the Salt Dome Oil Corpor- 
ation and affiliated companies, has 
opened an office in Houston, Texas, as 
consulting geologist and petroleum en- 


gineer. a 


W. K. WHITEFORD, executive vice- 
president of the British American Oil 
Producing Company, and Mrs. White- 
ford, are spending their vacation in 


Honolulu. , 


Lester M. GoLpsMITH, chief engin- 
eer, Atlantic Refining Company, Phil- 
adelphia, Pennsylvania, recently ad- 
dressed a luncheon meeting of the man- 
ufacturers’ group of the Electrical As- 
sociation of Philadelphia on the sub- 
ject: “How the Electrical Industry 
Can Better Serve the Petroleum In- 


dustry.” , 


G. H. BELL, superintendent for the 
Smith Petroleum Company, has moved 
from Grand Rapids, Michigan, to Sun- 
bury, Ohio. 

a 

E. S. Weaver has joined the wire 
rope sales division of Jones and Laugh- 
lin Steel Corporation and will make his 
headquarters in Tulsa, Oklahoma. He 
has been associated with John A. Roe- 
bling’s Sons Company. 

a a 


JOHN GATES, assistant manager of 
the Tropical Oil Company at El Cen- 
tro, Colombia, is spending his vacation 
in the United States. 
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Stuart CLarK, assistant chief geol- 
ogist, Continental Oil Company, re- 
cently addressed the Tulsa Geological 
Society on the subject: “Wide Well 
Spacing—Panacea or Delusion.” 

inteeiacsttlrcicmia 

R. L. SLoan, district superintend- 
ent at Gladewater, Texas, for the 
Humble Oil and Refining Company, 
has been transferred to the company’s 
new camp in the Hawkins field, Wood 
County, Texas. 

— <> 

GLEN L. WicTON has been named 
Illinois Basin representative for the 
Franks Manufac- 
turing Corporation, 
Tulsa, Oklahoma, 
and will make his 
headquarters at 
Vincennes, Indiana. 
Included in the 
Franks line of 
equipment that he | 
will represent are 
truck-mounted and 
skid - mounted 
“slim-hole” rotary 
drilling rigs, spudders, telescoping and 
one-piece derricks, and servicing units. 
Wigton, who is no stranger to Illinois, 
has served other firms in Illinois, In- 
diana, Michigan, and Kentucky during 
his 25 years’ experience in the automo- 
tive and oil-field equipment business. 

— <> — 


GLEN L. WIGTON 


Burt MartTIN, chief gauging and 
tank strapping engineer for Stanolind 
Pipe Line Company, recently addressed 
the Seminole Chapter of the American 
Petroleum Institute on the subject: 
“Basic Principles of Oil Purchasing.” 

— <> -—- 

M. M. WarveNn, Hughes Tool Com- 
pany, who has been at Salem, Illinois, 
has been transferred to Mt. Pleasant, 
Michigan. He replaces H. B. SHort, 
Michigan representative, who has been 
transferred to Illinois. 

a 

W. N. FINNEGAN, Jr., who has been 
assistant to the president of the Hum- 
ble Oil and Refining Company, H. C. 
Wiess, has announced his resignation 
to enter the business of trading in oil 
properties. He has been with the Hum- 
ble organization 22 years, and will con- 
tinue to make his headquarters in 
Houston, Texas. 








Frep R. SCHROEDER of Shreveport, 
Louisiana, has been promoted to the 
position of superintendent of the geo- 
logical department of Union Producing 
Company, an associated company of 
United Gas Pipe Line Company. 
Schroeder, a graduate of the Univer- 
sity of Illinois, first became affiliated 
with Union in 1930 as a geological 
scout. He worked in this capacity in 
the East Texas field during its boom 
years, 1930 through 1934, going to 
Shreveport at the end of that time. In 
1937 he was transferred to the gen- 
eral offices in Houston, Texas, return- 
ing to Shreveport in February, 1940, 
when the general offices of United Gas 
Pipe Line Company and its associated 
companies were moved there. 

aces peinsisee 


L. P. Teas, formerly chief geologist 
for the Humble Oil and Refining Com- 
pany, has resigned and MorGan J. 
Davis has been appointed to succeed 
him. H. J. McLELLan has been ap- 
pointed Gulf Coast Division geologist 
with headquarters in Houston, suc- 
ceeding Davis, and E. A. WENDLANDT 
has been appointed to succeed McLel- 
lan as East Lexas geologist at Tyler. 

— 


GaGE LUND, assistant manager of 
The California Company and the 
Standard Oil Company of Texas, has 
been elected president of The Cali- 
fornia Company. Lund attended the 
University of Montana and Stanford 
University, and upon graduation be- 
came affiliated with the geological de- 
partment of the Northern Pacific Rail- 
road. He joined the staff of Standard 
Oil Company of California in 1925 
and has been connected with that 
company and its affiliates since. 

— 


W. C. Trout, Lufkin Foundry and 
Machine Company, Lufkin, Texas, has 
been made regional vice-president of 
the National Association of Manufac- 
turers. 

ainsi 

T. C. Witson, geologist at Pitts- 
burgh, Pennsylvania, for The Atlantic 
Refining Company, has been transfer- 
red to Managua, Nicaragua, Central 
America. 

— 

E. H. Bium, Dallas, Texas, vice- 
president and director and in charge of 
Atlantic Refining Company’s produc- 
tion activities, has had a new 19,405- 
ton tanker named for him. The tanker 
was launched at Chester, Pennsylvania, 
March 15. 

— <> 

FRANK MacKay resigned as vice- 
president of the Superior Oil Corpora- 
tion effective March 1. He will open 
his own ofhce in Tulsa, Oklahoma, 
April 1. 
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HIS 4350-foot well in the Hull-Silk 

pool, Archer County, Texas, has an oil 
string of 7”, 20# Smith High Yield Casing. 
The owners had previously used 24# cas- 
ing for oil strings in this field. Soa 162/3% 
saving in weight, and an approximately 
corresponding saving in cost, was made as 
the result of the greater strength of Smith 
Casing. 

Due to its greater collapse resistance, 
Smith Casing has permitted operators 
everywhere to use lighter-weight casing 
and still maintain the normal safety factor 
... Of to increase the safety factor without 
increasing weight or cost. Every length of 
Smith Casing has to pass severe and exact- 


A.0.SMITH 


CORPORATION 


ing tests, so you know that the actual safety 
factors are as high as or higher than the 
calculated safety factors. 

Smith Casing offers additional savings, 
too. Greater yield strength gives greater 
resistance to pull-out. More accurate threads 
result in greater make-up speed and faster 
running time. 

If you are interested in saving up to 
$1000 or even more—with safety—on each 
well, send the data on your next string to 
the near-by office of A. O. Smith Corpora- 
tion, Milwaukee, Wisconsin. Offices at 
New York, Pittsburgh, Chicago, Tulsa, 
Dallas, Shreveport, Houston, Corpus 
Christi, Midland, Los Angeles, Seattle. 


Milwaukee, Wisconsin 





DID YOU KNOW? 


That the word SMITHway in the A. O. 
Smith trade-mark stands for: 


_— © L- 
——=_ @the better way of -T~ 4 superior == + 


tubular goods—from flat stee 


@the way of building safer pressure 
vessels—by electrically welding rolled 
plates... 


@ the better way of making pressed steel 

chassis frames for automobiles and 

trucks... 

@ the ways of injecting greater efficiency, 

greater safety, better performance, and 

increased value per dollar into many other 
steel products, present and future. 


MANUFACTURERS OF ELECTRIC-WELDED 


Casing 


Pressure Vessels + Line Pipe 



































































































































































































E. F. BERRYMAN, engineer, Stano- 
lind Oil and Gas Company, who has 
been making his headquarters at 
Brownfield, Texas, is now at Boise City, 
Oklahoma. 

_— <—_ — 

J. R. CraswELL, superintendent for 
Canal Oil Company, has moved his 
headquarters from Iberia, Louisiana, to 
Houston, Texas. 

_ <S- — 

K. M. LawrENcE, geologist, Amer- 
ada Petroleum Corporation, has been 
transferred from Tuscaloosa, Alabama, 
to Columbus, Mississippi. 

nn 

J. V. STRANGE and K. L. Simons, 
Houston, Texas, have been elected vice- 
presidents of the United Gas Corpora- 
tion. Strange has been made general 
manager and Simons is manager of the 
Houston Division. 


ee ee 

F. E. Rice, Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma, has been 
named chairman of the American Pe- 
troleum Institute’s central committee 
on measuring, sampling, and testing 
natural gas and natural gasoline. 

a=. <> -— 


J. M. Ormon, field clerk for the 
Cardinal Oil Company, Iraan, Texas, 
has been called for service by the 
United States army and recently has 
been stationed at Fort Sill, Oklahoma. 
He is a lieutenant in the field artillery. 

——< 

L. B. Hicks, production engineer for 
the Cities Service Oil Company, has 
been transferred from Bartlesville, Ok- 
lahoma, to Great Bend, Kansas, where 
he is district production engineer for 
western Kansas. 

— <——_— 


STEWART J. HtERONYMus has been 
appointed sales engineer at its San Fran- 
cisco, California, office by the Lincoln 
Electric Company, Cleveland, Ohio. 
Prior to his appointment, Hieronymus 
was associated with Cutler Hammer, 
Inc., for 12 years. In his new work he 
will be associated with L. P. HENDER- 
SON, manager of the San Francisco of - 
fice, as well as C. E. McCiure and W. 
F, FIscHER. 


———<e 


F. W. Morris has been appointed 
sales manager for the Dayton Cou- 
pling Division, it has been announced 
by The National Supply Company. 
Morris has been associated with the 
Spang Chalfant Tubular Sales Division 
since July 15, 1925, and for the last 
three years has been in Philadelphia, 
Pennsylvania, and will now headquar- 
ter at Pittsburgh. The plant for Day- 
ton Couplings: is at Carnegie, Penn- 
sylvania. 
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B. A. Harvey has been elected chair- 
man and J. W. SMITHER vice-chair- 
man of the Board of Minerals, recently 
organized as the governing body of the 
Department of Minerals of the State of 
Louisiana. 

—_— - 

E. L. CuHapin, petroleum engineer 
with Stanolind Oil and Gas Company, 
has been transferred from Tulsa, Okla- 
homa, to Greggton in the East Texas 
field. 

a 

D. A. DeEcHMAN, formerly manager 
of Warner Quinlan Company of Texas, 
Fort Worth, Texas, is now production 
manager of the Gulf Coast Division of 
Cities Service Oil Company (Pennsyl- 
vania) and has his headquarters at 
Houston, Texas. As of December 31, 
1940, assets of Warner Quinlan Com- 
pany of Texas were assigned to its par- 
ent company, the Cities Service Oil 
Company (Pennsylvania). 

a vo 

Jan J. Arps has been made district 
engineer of the Gulf Coast. area by the 
British American Oil Producing Com- 
pany and is making his headquarters at 
Houston, Texas. He has been exploita- 
tion engineer with the Royal Dutch 
Shell Group, recently being stationed 
at Tulsa, Oklahoma. During the last 
eight years, while in the employ of 
Shell, he has seen service in Roumania, 
Dutch East Indies, Holland, and Ven- 
ezuela, as well as in the Gulf Coast, 
Mid-Continent, and California areas of 
the United States. 

———— 

Ray SMITH has been promoted from 
field foreman to district superintend- 
ent by The Ohio Oil Company and 
transferred from Edmond, Oklahoma, 
to Falls City, Nebraska. 

a 

GILBERTO DeELGaDo, petroleum en- 
gineer with Carter Oil Company, is in 
training at Tulsa, Oklahoma, for an 
assignment to Colombia, South Ameri- 
ca. Until recently he was at Altamont, 
Illinois. 

a Son 

T. P. Bartiett, field clerk at 
Odessa, Texas, for the Arrow Drilling 
Company, has been transferred to Mt. 
Vernon, Illinois, and promoted to ma- 
terial man and assistant general super- 
intendent for Illinois. 


— —<O> — 


S. MERTON McManow has recently 
become associated with Pittsburgh Steel 
Company, as salesman for oil-country 
tubular goods in the eastern oil-pro- 
ducing states. McMahon was several 
years associated with National Supply 
Company in Ohio and Illinois and later 
with Continental Supply Company in 
Texas. His headquarters will be in 
Pittsburgh, Pennsylvania. 
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WaLLace E. Corwin, vice-presi- 
dent of the Colombian Petroleum Com- 
pany, is back in his New York office 
after a visit to Colombia. 

tlm 





ALLEN GiBsON has resigned from 
the staff of the Cities Service Company 
to become assistant professor in the 
mechanical engineering department, 
University of Oklahoma. 

en 


Appison C. ARMSTRONG has joined 
the Worthington Pump and Machinery 
Corporation’s organization at its Hol- 
yoke, Massachusetts, Works, as mana- 
ger of the Ordnance Division. He will 
be directly in charge of the produc- 
tion of ordnance equipment at that 
plant. Armstrong was formerly affili- 
ated with the Truscon Steel Company 

a departmental manager. 

ecules 


JoHN R. SUMAN, vice-president and 
a director of Humble Oil and Refining 
Company, recently assumed the offices 
of president and director of the Ameri- 
can Institute of Mining and Metallur- 
gical Engineers. The new chairman of 
the Petroleum Division of the Institute 
is Dr. EUGENE A. STEVENSON of the 
University of Kansas, who succeeds T. 
V. Moore, head of research division of 
Humble. 


a nn 


W. H. Womack, who for 20 years 
has been connected with the produc- 
tion and oil equipment sales depart- 
ments of the J. B. Beaird Corporation, 
Shreveport, Louisiana, has been ap- 
pointed one of the directors of the Na- 
tional Rifle Association. As a marks- 
man Womack’s honors have included 
presidency of the Louisiana State Rifle 
Association, Louisiana and Texas 
Championships, and coach for the De- 
war International Rifle Team at Camp 
Perry in 1940. 

— 


James O. Lewis, lately of Dunn 
and Lewis, announces the opening of 
an office at 1912 Commerce Building, 
Houston, Texas. He will operate as a 
consulting petroleum engineer. 

sennesilliisiitias 


Victor H. WitHe tM, long prom- 
inently identified with the California 
oil industry and formerly chief petro- 
leum engineer of The Texas Company, 
has recently reported for active duty 
with the Navy. Lieutenant Command- 
er Wilhelm, Stanford alumnus, knew 
Alaska and Mexico early in his career, 
traveled extensively in Europe, served 
California State in early development 
of oil, was with The Texas Company 
during later oilfield discoveries. He re- 
cently returned from New York and 
Washington to take over the Naval 
assignment. 
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If its fuel economy were 
not backed by proved dependability and low main- 
tenance . . . the Cummins Diesel would not be so 
formidable a weapon in cutting drilling costs . . . in 
meeting the rising tide of higher taxes, higher salaries 


and closer restrictions . . . but records covering thou- 


sands of hours of drilling, pumping and generating in 


every major oil field establish these facts: (1) Footage 
speeded up in any formation. (2) Power failures min- 
imized. (3) Less time out for repairs. Plus an unex- 
celled record for more production on less fuel. That’s 
why the nation’s leading drilling contractors stand- 
ardize on Cummins Dependable Diesels . . . that’s why 
these operators say: “Cummins Diesels run cheaper. . . 
longer.”” Cummins Engine Company, 1516 Wilson St., 


Columbus, Indiana. 


MID-CONTINENT SUPPLY CO. - FORT WORTH, TEXAS 
Distributors Mid-Continent Territory 


Lert: Three Cummins Dependable Diesels, each 
rated at 250 hp. at 1000 rpm., power the Noble 
Drilling Company's rotary rig operations in the 
Wilson Creek field, near Craig, Colorado. 


BELow: Model HIP-600 Cummins Dependable 
Diesel. 150 hp. at 1800 rpm. 672 cu. in. dis- 
placement. 17%” bore by 6” stroke. 











LAUGH wity BARNEY 





Maizie: I didn’t see Jack at the party 
last night, but I hear he acted the part 
of a thoroughbred. 

Dora: What part? 

v ty y 

“Do you know the difference be- 
tween a popular girl and an unpopular 
one?” 

“Yes and no.” 

yor 9 

A sweet young thing grabbed a taxi 
the other day and said to the driver, 
“To the maternity hospital and never 
mind rushing. I only work there.” 

yor 

Lady of the House: Why don’t you 
go to work? Don’t you know that a 
rolling stone gathers no moss? 

Tramp: Madam, not to evade your 
question at all, but merely to obtain 
information, may I ask of what prac- 
tical utility is moss to a man like me? 

yoy 

A robber was holding up passengers 
in a Pullman car. 

“Out with your dough, or [ll kill 
all the men and molest the women,” 
he shouted. 

An elderly man said indignantly: 
“You shall not touch the ladies.” 

Just then an old maid in an upper 
berth yelled out, ‘““You leave him alone 
—HE’S robbing this train.” 

yorg4 

Customer: Why don’t you advertise? 

Village Storekeeper: No, siree! I tried 
it once and it durn nigh ruined me. 

Customer: How was that? 

Storekeeper: People came in here and 
bought blamed near everything I had. 

a ee 

Why didn’t you catch that guy? 
You had bloodhounds. 

Could I help it if he was anemic? 

.  # 

“Where you been?” 

“In the telephone booth talking to 
my girl.” 

“Didn’t take you long.” 

“Nope .. . some guy wanted to use 
the phone so we had to get out.” 

i a 

Storage space for one oil company’s 
copies of documents would again have 
to be enlarged or some of the older 
copies destroyed. After making a sur- 
vey the chief file clerk recommended 
to the manager that those back of a 
specified date be destroyed. Deliberat- 
ing the matter for several moments 
the manager finally said: “Go ahead 

and destroy them—but keep copies of 
everything.” —Pure Oil News. 
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A man went into a Scotchman’s 
drug store and ordered 15 cents’ worth 
of quinine. A second later the man 
screamed, “Help, I’m poisoned.” 

The Scotchman looked at the box 
and said, “You're right, it’s strychnine; 
that’ll be 10 cents extra. Pay me quick, 
laddie, it works fast.” 

yr 

Rastus: Sambo, how come yo all 
dresses up these days? You’ must hab 
a job. 

Sambo: Big boy, I’se got somethin’ 
better’n any job. I’se got a profeshun. 
I’se a orator. 

Rastus: What’s dat? 

Sambo: Man, don’t yo’ know what 
a orator is? Let me explain: If yo’ was 
to walk up to a ordinary man an’ ax 
him how much was two and two, he’d 
say “fo’r.” But ef yo’ was to ax one 
of us orators dat question, we'd say: 
“When in de cou’se ob human events 
it becomes necessary to take de nu- 
meral ob de second denomination and 
add it to de figger two, I say unto yo’, 
and I says it without fear of successful 
contradi’tion, dat the result invar’ably 
am fo’r.’ Dat, my friend, am a orator. 

yr? 

“Do you think a girl should learn 
about life before twenty?” 

“Gracious, no! That’s too large an 
audience.” 

yor? 
Me love has flew 
Her did me dirt 
Me never knew 
Her was a flirt .. 
To those I love 
Let I forbid 
Lest they be do’ed 
Like I been did. 
a ae. 

Sometimes a girl looks as if she had 
been poured into her dress—and had 
forgotten to say ‘“‘when.” 

yr 

A combination blackmail, collection 
letter, and literary gem was sent out 
by a supply company credit manager 
recently: 

“If you don’t pay us what you owe 
us, we'll tell your other creditors that 
you did.” 

yor 

Sergeant (after war game): Private, 
didn’t you realize you were exposing 
yourself to an imaginary enemy only 
250 yards away? 

Private: That’s all right, Sergeant, I 
was standing behind an imaginary rock 
25 feet high. , 


THE 





A man who had been waiting pa- 
tiently in the post office could not at- 
tract the attention of either of two 
girls behind the counter. 

“The evening wrap,” explained one 
of the girls to her companion, “‘was 
redingote design in gorgeous lame bro- 
cade with fox fur and wide pagoda 
sleeves.” 

At this point the long-suffering cus- 
tomer broke in with, “I wonder if you 
could provide me with a neat purple 
stamp with a dinky perforated hem, 
the tout ensemble delicately treated on 
the reverse with mucilage. Something 
at about three cents.” 

He was waited on immediately. 

y y ty 

Trafic Cop: Hey, you, is that your 
car? 

Sorrowful-looking Motorist: Well, 
officer, since you ask me, considering 
the fact that I still have fifty payments 
to make, owe three repair bills, have 
not settled for two new tires, and 
don’t know when I will be able to, I 
really don’t think it is. 


y 7 y 


On a dark and stormy night, the 
trainman was signaling the engineer 
when he dropped his lantern to the 
ground. Another man, passing by, 
tossed it back to him on top of the 
box-car. 

In a few minutes the engineer, a 
new man, came rushing up to the 
scene. “Let’s see you do that again,” 
he said. 

“Do what?” 

“Jump from the ground to the top 
of that box car.” 

7 y 3 A 

Money won’t buy everything unless 
you have a lot of it. 

ever 

“And how’s your wife, Pat?” 

“Sure, she do be awful sick.” 

“Is ut dangerous she is?” 

“No, she’s too weak to be dangerous 
anny more!” 

y q vy 

Golfer: Notice 
since last year? 

Caddy: Had your clubs shined up, 


haven’t you, sir? 


any improvement 


yor 

Mrs. Peck: John! 

John: Yes, my dear. 

Mrs. Peck: There’s a corner torn off 
your pay check. What did you spend 
it for? 

7 7 7 

Son: Pop, I got a lickin’ in school 
today and it’s your fault. 

Pop: How’s that, son? 

Son: Remember when I asked you 
how much a million dollars was? Well, 
“helluva lot” isn’t the answer. 
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Jiffyon Vise Bracket 
NEW “mechanic’s gadget” is the 
Jiffyon Folding and Removable 

Vise Bracket. Designed by a master 
mechanic for his own use, this all- 
steel bracket is easily attached to the 
floor of a truck and can be used for 
mounting either a pipe or a machin- 
ist’s vise. 
Sturdily 


tions, 





constructed of steel sec- 
when 


the Jiffyon vise bracket, 





in working position, provides rigid sup- 
port for threading, filing, sawing, and 
other heavy work. The bracket has 
been especially designed to reduce 
working effort by placing the vise at a 
convenient height and providing ample 
room for the use of large wrenches, 
pipe-threading tools, pipe cutters, etc. 
The Jiffyon Folding and Removable 
Vise Bracket lives up to its name as 
it can be attached or removed in an 
instant or can be folded back into the 
truck out of the way. 


Further information and prices on 
the Jiffyon vise bracket can be ob- 
tained by writing to the Jiffyon Man- 
ufacturing Company, 1752 South Tay- 
lor Road, Cleveland Heights, Ohio. 





B-J Center Latch Elevator 
YRON JACKSON COMPANY 


now manufactures a light type 
center latch elevator for handling the 
shorter strings of external upset drill 
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pipe used with portable rigs and in ex- 
ploratory work when the working load 





does not exceed 20 tons. The BJ Type 
LG Elevator handles external upset 


UIPMENT 


18-deg. taper drill pipe without the 
use of lifting plugs. The body of the 
elevator is made in halves with a strong 
hinge pin in the back and a stirrup- 
type latch hinged to one of the halves 
of the body, and so constructed as to 
distribute the shear. The other half of 
the body has a large lug that the latch 
engages. On the latch is mounted a 
safety latch that forms the handle for 
unlatching the elevator, and positively 
locks the elevator closed, safe from 
accidentally becoming unlatched due 
to a sudden jar, it is stated. 

Large loop-type operating handles 
permit easy opening and closing of the 
elevator; a third handle is placed on 
the rear of the elevator to permit 
faster, easier handling of the elevator 
by the floor men. The elevator is lubri- 
cated through a standard grease gun 
fitting on the rear of the body. 

Additional information concerning 
the BJ Type LG Center Latch Elevator 
is available from Byron Jackson Com- 
pany, P. O. Box 2017, Terminal An- 
nex, Los Angeles, California. 


Clark Steam-Driven "Angle" Compressor 


UE to the need 

in the indus- 
trial, chemical, and 
petroleum fields for 
large-size, steam- 
driven compressors, 
Clark Bros. Co., Inc., 
Olean, New York, 
have developed, based 
on their famous 
right-angle design of 
gas-engine-driven 
compressor, a line of 
steam - engine - driven 
“Angle” compressors 
that can be supplied 
in sizes from 600 to 
4000 hp. The new 
compressors have 
three to six power cylinders and a cor- 
responding number of compressor 
cylinders in practically any arrange- 
ment desired. 

The Clark right-angle design for 
compressors has met with universal ap- 
proval, the manufacturer states. In the 
four years since they were introduced, 
Clark gas-driven “Angles” have sold 
in the amount of approximately 500,- 
000 hp. 


194] 





The power ends of these units are 
equipped with Unaflow steam cylin- 
ders and are noted for their economical 
operation, it is stated. The particular 
features of this compressor are small 
floor space requirements, low founda- 
tion and building costs, economical 
steam rates, flexibility and minimum 
maintenance costs due to the smallness 
of the parts, the manufacturer points 
out. 


191 














“'VE GOT MY BELLY 
FULL OF ROD JOBS... 


| first saw the light of day in Missouri, and the symbol of the 
Democratic Party was never any more stubborn or bull-necked. 
1 know when I’m licked, though. And when it comes to running 
sucker rods, I’m just not interested unless theyre Axelsons. 


For thirteen years | been runnin’ a rod crew I've rolled out of bed 
at all hours of the night in good weather and bad to do a fishin’ 









job on a string of rods that busted. About three years ago! | 
suddenly realized that | done this kind of stuff less, or not at all 
when Axelsons were in the hole. 


Since that time | been gettin’ my sleep regular and I’ve had two | 
salary jumps just because the head office thinks | know how to 
baby a pumpin’ well. I’m no better or no worse than the nex 
gang pusher when it comes to runnin’ rods or pumps, but I've | 


learned thc+t it pays dividends to me and my boss to buy Axelson 
quality equipment for the long run... Axelson Manufacturing 
Company « Los Angeles, Calif. ¢ St. Louis, Mo. « New York City 


Pressure-Weld Drill-Pipe 
Joints 


METHOD of fabricating new 
A drill pipe and of reconditioning 
used drill pipe by welding on alloy- 

steel tool 
joint mem- 
bers, desig- 
nated the 
“pressure 
weld proc- 
ess,’ is of- 
fered by the 
Hydril Com- 
pany, with 
service avail- 
able at its 
factories at 
Houston, 
. Texas, and 
Torrance, 
Califor- 
nia. Any type 
of drill pipe, 
either exter- 
nally upset, 
externally 
and internal- 
ly upset, or 
internally 

Fig. 1 (left). Drill pipe and 
tool joint members before fabricated or 
pressure-welding. recondi- 

Fig. 2 (right). Finished Hy- tioned, and 
dril pressure-weld drill pipe. fs 

any type of 
thread and tool joint connection of 
either standard or any oversize di- 
mension, can be supplied, the manu- 
facturer asserts. 

It has been found that abrasion by 
the formation and rig wear often im- 
pair the service of the tool joint con- 
nections of drill pipe although the pipe 
itself is still in safe condition for drill- 
ing. The pressure-weld process, as ap- 
plied to reconditioning the drill pipe, 
consists of cutting off the ends of the 
pipe, leaving a short section of the 
upset, the end surface of which is 
machined flat and highly finished 
(Fig. 1). A heavy alloy-steel box or 
pin blank is then welded to the pipe 
under controlled, uniform conditions 
of pressure and temperature. 

The welding operation is performed 
in automatic machines especially de- 
signed and constructed for this work. 

After welding, the joint is turned 
and bored to proper dimensions, 
threaded, and given a final refining 
heat treatment. 

One style of finished pressure-weld 
joint is shown in Fig. 2. This pin-to- 
box connection is a popular type em- 
ployed in pressure-weld reconditioning 
of A.P.I. internal upset drill pipe, Hy- 
dril types “IF” and “EIU” drill pipe, 
and others. The new heat-treated alloy- 
steel tool joint connections can be of 


upset, can be 
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any desired oversize dimension to pro- 
vide for formation wear, and offer the 
same resistance to rig wear as any other 
tool joints. 


A new illustrated bulletin describing 
various styles of pressure-weld drill 


pipe joints is available from the Hydril 
Company. 





Removable Back Head for 
Wet Test Meters 


REMOVABLE back head has been 
A designed by American Meter 
Company for its wet test meters, in 
order to facilitate cleaning and make 
access to drum easier. When specified, 
any “American” A1-18 series of wet 
test meters for general laboratory test- 
ing and for calorimetry—including 
both the low-pressure and the new 
high-pressure models—now may be 
equipped with this new helpful device. 

Its use is especially convenient where 
gas conditicns make periodical wash- 


i 


~ 


ings advisable. First-hand inspection 
also is greatly simplified, so that cor- 
rosion and other effects may be ob- 
served more readily and the need for 
repairs lessened. 

The improved back head assembly 
may be attached not only to new mod- 
els but also to meters (with either flat 
or convex back heads) already in serv- 
ice. Full description is given in the 
newly-revised “American” Catalog 
AG-3 on wet and dry test meters. A 
copy may be had by addressing Amer- 
ican Meter Company, 60 East 42nd 
Street, New York City, or the office 
of that company nearest you. 





Super C Tournapull 
sth pet a high-speed, rubber- 


tired earthmoving machine, with 
the efficiency, construction and proved 
design of the Standard C Tournapull, 


but with a more powerful engine and 
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a larger capacity Carryall, R. G. Le- 
Tourneau, Inc., Peoria, Illinois, has in- 
troduced the new Super C Tourna- 
pulls. 


The new Tournapulls are designed 
to meet the construction needs of 
larger, long-haul earthmoving jobs. 


Powered by either a 130- or 150- 
hp., 6-cylinder Diesel engine, the Super 
C utilizes this extra power to increase 
the production per hour by pulling a 
Model LP Carryall with a struck 
capacity of 12.1 and a heaped capac- 
ity of 15 cu. yd. 


Inasmuch as the LP holds four more 
heaped yards of material than the 
Model LS used with the smaller C 
Tournapull, production can be in- 
creased as much as 35 percent. 


Like the fast-moving, job-proved 
Standard C, the greater-powered Super 
C Tournapulls utilize the power of a 


pusher unit to cut loading time, and 
to heap on capacity Carryall loads. 
They quickly attain high-gear hauling 
speeds to 15 m.p.h., spread their loads 
on the fly, and highball back to the cut 


in One continuous operat’ng cycle. 


Standard equipment on the Super C 
Tournapulls includes hydraulic brakes 
on both the Tournapull and the Car- 
ryall, front crankcase guard with pull 
hook, front bumper, electric lights, 
starter, horn, and cab. There are no 
extras to buy. 


Tire selection has been made to give 
the Tournapull and Carryall maximum 
flotation and speed for the varied oper- 
ating conditions encountered. The 
Tournapull unit is equipped with two 
21.00 by 24 pneumatic tires, and the 
Carryall Scraper with two 18.00 by 
24 tires. 


Interchangeable with the Model LP 
Carryall is the W-10 Tournatrailer 
with a struck capacity of 9.5 cu. yd., 
and a heaped capacity of 12. 


Tournapull loads are expelled by 
positive, mechanical ejection. The four 
sides of the bottomless bowl slide back 
off the stationary bed, forcing the load 
to travel with it, leaving an ever- 
widening opening, until the bowl 
reaches extreme rear position, where 
the opening is the full size of the di- 
mensions of the bowl. The Tourna- 
trailer is used extensively with shovels 
and draglines, because of its inter- 
changeability and large bowl, making 
spotting a simple matter. 
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Globe Milling Attachment 


LOBE Products Manufacturing 

Company, 3380 Robertson 
Boulevard, Los Angeles, California, has 
announced its milling attachment is 
now available for national distribution. 
Shown in the accompanying illustra- 
tion in position on a lathe bed, this 
new milling attachment employs the 
lathe spindle for its drive and makes 
use of the carriage movements to op- 
erate its table. The spindle is carried 
on a vertical slide so the spindle can 
be positioned or moved up and down. 





Among other accessories enabling the 
operator to cover a wide variety of 
work, is a ball-bearing arbor support 
for attachment to the lathe tailstock 
spindle so a cutter arbor can be applied 
in a manner similar to that on a stand- 
ard plain milling machine with an 
overarm. It also is possible to mount a 
chuck on the end of the arbor at the 
milling head in raised position and set 
a standard lathe tool on a block on the 
carriage to swing larger work in a 
turning operation than the lathe will 
take on its own headstock. 








LOW FIRST COST 


Here’s why McEvoy’s prices are the 
lowest consistent with quality equip- 
ment and overall economy. 
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TO GIVE YOU LOW FIRST COST, 
McEvoy engineers simplify designs 


WORK TRAVELS FAST through this 
plant. Standardized designs and large 


UNIFORMLY HIGH QUALITY, 


- / : > , resulting from mass production 
wherever practical. This simplifica- volume permit us to use mass produc- aa e , P ; 
tion often has the added advantage of tion methods which result in uniformly methods, reduces the loss from rejects 
making McEvoy equipment more posi- high quality and low prices. and thus reduces the cost per unit. 


tive in operation and more dependable. 


COMPARE McEvoy prices. We believe 
you will be surprised at the low first cost 
of these products. Then order McEvoy 
Completion Equipment for several wells. 
Notice the high quality and extreme uni- 
formity of these products. We believe that 


once you start using McEvoy equipment 


you won’t stop. 


Sold Through Leading Supply Stores 


Everywhere 
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McEVOY 


COMPANY 
Texas at Milby St., Houston, Texas 





EXPORT OFFICE 
30 Church Street,*New York, N. Y. 


THE 





The spindle is mounted on ball bear- 
ings and is fitted with a No. 9 B. & S$. 
taper. It is driven by V-belt sheaves 
and belts connecting to a sheave on 
the lathe spindle in an arrangement 
that permits vertical positioning 
through a 6-in. distance above the 
table. Overall dimensions of the table 





are 414 in. by 12 in. It clamps to the 
cross slide on the lathe carriage as 
indicated in the illustration. 

Originally developed in 1939 and 
distributed in the Southern California 
district only, this tool is now available 
nationally for Atlas and Craftsman 
lathes (other than 6-in. sizes), 9-in. 
and 11-in. South Bend lathes, and 10- 
in. and 11-in. Sheldon lathes. 





Kinley Screen Shot 


HE latest development by the ex- 

plosive engineers of the M. M. 
Kinley Company, 301 Adams Street, 
Houston, Texas, has 
been announced as an 
improved method for 
screen reconditioning 
jobs. 

The Kinley Screen 
Shot consists of a series 
of explosive charges 
placed in individually 
spaced bakelite and 
aluminum shells. The 
shot, which can be con- 
fined to any desired por- 
tion of the liner, forces 
the screen wrapping 
away from the original 
screen perforations, as- 
suring a complete open- 
ing without damaging 
the pipe, it is stated. 
This shot is said to be 
highly effective in per- 
forming a squeeze job 
for bottom-hole water. 
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Retrieved sec- 
tion of screen 
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Ideco 8-in. Swivel 


HE Ideco 8-in. Streamlined Super- 
Duty Swivel has the following 
outstanding features, according to the 





manufacturer, the International Der- 
rick and Equipment Company, Beau- 
mont, Texas. 

Wash pipe is an alloy-steel forging, 
case-hardened and accurately ground 
for long life. It may be easily and 
quickly removed for inspection or re- 
placement. A tapered fit provides a 
tight seal between wash pipe and goose 
neck, 

“Extreme pressure” lubrication pro- 
vides balanced flow of lubricant to 
main bearings. Automatically induced 
circulation guards against overheating. 

Lower stem packing is an improved 
type for sealing-off oil between stem 
and body, requiring no adjustment and 
eliminating old style packing, the 
makers state. Packing can be replaced 
without removing the lower coupling. 

Upper stem packing is proved pis- 
ton-ring and labyrinth-seal type pack- 
ing, tested under conditions simulating 
actual field service. 

The stem is a one-piece, chrome- 
nickel steel forging, exactingly ma- 
chined and finished. Direct wear on 
the stem by the oil seals is prevented 
by bushings pressed on the stem at the 
point of contact. These bushings are 
easily replaceable and prevent expen- 
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sive swivel maintenance. The stem, to- 
gether with radial bearing inner races, 
thrust bearing upper plate, and the 
protective bushings can be easily and 
quickly removed for inspection or re- 
placement from top cover and without 
the necessity of removing the lower 
coupling. 

The fluid passage through the goose 
neck, wash pipe, stem, and lower 
coupling is the same size throughout 
its length with no restricted diameter 
to increase the fluid friction. The open- 
ing is the same size as the opening in 
the standard kelly, and because of this, 
a constant flow is obtained and no back 
pressures are encountered. 

The goose neck is a steel casting de- 
signed for minimum fluid turbulence 
with a 4-in. A.P.I. female hose connec- 
tion and an AP.I. outlet angle with 
15° of vertical. 





Extra Light "Multi-Vane" 
Drills 


NGERSOLL-RAND COMPANY 
has announced two new additions 
to its “Multi-Vane” drill line — new 
sizes 00 and 0. These new tools are 
extremely light in weight, ranging 





Non-reversible ‘‘Multi-Vane” drill 
with pistol grip handle 

from 1% to 27% |b. Numerous at- 
tachments can be supplied to adapt 
these tools for light screw driving, nut 
running, close-quarter drilling, wire 
brushing, sanding, etc. Three different 
types of handles (straight, lever throt- 

tle, or pistol-grip) are available. 
For further details address all com- 
munications to Ingersoll-Rand Com- 
pany, 11 Broadway, New York City. 





New Pipe Cutter 


NEW Ridgid pipe tool has been 

announced by The Ridge Tool 
Company, Elyria, Ohio —a special- 
handle 4-wheel cutter for work in 
close quarters and for increased cutting 
speed. The four cutting wheels of the 
new heavy-duty No. 42 provide bet- 





ter balance and handling of the cut- 
ter under all conditions, cut more 
evenly, and save time in cutting iron, 
steel or brass pipe, it is asserted. The 
frame is of malleable alloy. Capacity 
is 14 in. to 2 in. 
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Kennametal Inserts Used in 
Otis Bottom-hole Regulator 


HE use of Kennametal 

inserts to withstand the 
abrasive action of flow 
against the valves and seats 
in bottom-hole regulators 
has proved extremely satis- 
factory, according to Otis 
Pressure Control, Inc., Dal- 
las, Texas, who are using the 
material in their regulator 
equipment. This fact is not 
so important to the average 
producer whose wells make 
little or no sand; but, to 
those few producers whose 
wells make considerable sand 
the Kennametal inserts are 
invaluable, it is stated. In 
sand-producing wells the ac- 
tion of the flow carrying 
sand through the valve parts 
is comparable to that of a 
sand blast. In an effort to 
find something that would 
withstand this erosive action 
many heat-treated, high- 
grade alloyed steels were 
used; but in each case, until 
Kennametal was found, the 
valves cut-out within a short 
time, the maker says. 

The idea of using Kenna- 
metal inserts originated from 
an experience in the Otis 
shop some time ago. Becaus 
the bottom-hole regulator is 
made of the hardest steels 
(K-Monel, chrome -molyb- 
denum and nickel-molyb- 
denum alloy), tool stock 
with which these steels are 
machined had to be the 
hardest and toughest avail- 
able. It was found that by 
using Kennametal tool stock 
these steels could be cut 
much faster; not only be- 
cause the lathes could be 
turned faster but because 
the tool stock stayed sharp 
longer. As a result of this 
experience, Kennametal in- 
serts were first tried in the bottom- 
hole regulator. 

Kennametal is an intermetallic com- 
pound corresponding to the formula 
W.,Ti,C,. The hardness of this metal is 
89-91 Rockwell “A” and has strengths 
of 200,000 to 300,000 Ib. per sq. in. in 
transverse rupture test. Its modulus of 
elasticity is about 58,000,000 lb. per 
sq. in. Kennametal’s hardness (89-91 
Rockwell “A”) is about 8 points 
harder than the hardest tool steel and 
it is this property that makes it so suit- 
able for use in the Otis Removable 
Bottom-Hole Regulator. 


‘ 
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Plomb Piston Ring 
Compressor 


N entirely new and different type 
of piston ring compressor for 
which much greater speed and eff- 
ciency on all types of engines are 
asserted by the manufacturer, has been 
put on the market by Plomb Tool 
Company, 2209 Santa Fe Avenue, Los 
Angeles, California. 

The new design makes possible di- 
rect pressure on rings by means of a 
steel band and a convenient crank 
arrangement, in such a way as to re- 





duce possibility of breakage to a min- 
imum. 

Three different size bands are avail- 
able: small, for all passenger cars; 
medium for busses, trucks, etc., and 
large for Diesels and other large indus- 
trial units. 

This Plomb piston ring compressor 
is extremely simple both in construc- 
tion and operation, as well as being 
sturdily built for fast, efficient work, 
it is stated. 

It is No. 2317 in the Plomb line, 
and inquiries should note size of bands 
desired. 


Pr Tt 
DEPENDABLE CONTINENTAL 
ENGINES—Gvn the Job 


Probably no other factor has been more thoroughly instru- 
mental in establishing Continental's position than its abso- 
lute dependability. A dependability that inspires con- 


es 


fidence where jobs have to be done. 


A wide range of dependable Red Seal Power is available 
for direct application for a majority of oil field operations. 


Also engine-driven generators for light and power on 
individual jobs and to operate batteries of motors from 


central stations. 


Distributors with Sales and Service Facilities 
ORIENTAL TRANSMISSION & PACKING CO. 
2612-14 Commerce St., DALLAS, TEXAS 


STANDARD TOOL & MACHINE CoO. 
LONGVIEW, TEXAS 


MUSKEGON, MICHIGAN 
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Reed Super Shrink-Grip 
Tool Joint 


HE Reed Roller Bit Company, 

Houston, Texas, has announced 
its new Super Shrink-Grip Tool Joint. 
This new tool joint incorporates all 
advantages of the Reed regular shrink- 
grip tool joint, plus the added ad- 
vantage of making replacements “‘at 
the rig’ without the need of a buck- 
ing-on machine, the manufacturer as- 
serts. 

As shown in the 
illustration (Nos. 1 
and 2), the drill 
pipe lands on an in- 
side tool joint shoul- 
der. After the worn 
tool joint has been 
cut off with an 
acetylene torch, the 
new super shrink- 
grip tool joint is 
simply heated in a 
small portable 
heater and screwed 
onto the drill pipe 
by hand until it 
lands on this shoul- 
der, which indicates 
proper make-up. 
No scratch or ref- 
erence marks are 
needed. 

As the tool joint 
cools the threads, 
tool joint recess and 
gauging shoulder 
shrink to a pre-de- 
termined tightness 
that, due to shrink- 
age, is held within 
the elastic limit of 
the pipe steel. The 
pipe, therefore, is 
not deformed by 
unnecessarily high 
pressures and will 
be exactly to gauge when the joint is 
removed, after long service, fcr the re- 
application of additional tool joints, it 
is stated. 

The shrunk-on threads are landed cn 
wide, flat crests and roots and assure a 
dependable connection between the 
pipe and tool joint. 

The inside tool joint shoulder also 
effects an added seal that is an addi- 
ticnal protecticn against leakage and 
failure and prevents further make-up. 

No_ hard-to-handle equipment is 
necessary in replacement operations 
and all material is easily carried to the 
lccation, eliminating excessive trans- 
portation costs and expensive delays. 

Those interested in cbtaining further 
details concerning the Reed Super 
Shrink-Grip Tool Joint should write 
direct to the Reed Roller Bit Company 
at Houston. 
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Web Wilson Rotary Tong 


NEW tong has been introduced by 
A Web Wilson Oil Tools, Hunt- 
ington Park, California, which is spe- 
cially adapted to slim-hole work. Essen- 
tially, it is a small reproduction of the 
regular Web Wilson rotary tong. 

The distance from the center of a 
4'4-in. tool joint to the end of the 





lever is only 36 in., which is consid- 
ered ample leverage for breaking-out 
small tool joints. Special jaws may be 
supplied to adapt this tong to drilling 
with tubing or small casing. These 
jaws are said to be so designed that 
they do not crush or indent the pipe. 
The small size of the tong adds to 
speed and convenience and prevents a 
torque that would bend or crimp the 
pipe, it is asserted. 

An important feature of the tong 
is its size range with a small number 
of jaws. To change the tong from one 
range of tool joint sizes to another, 
only one jaw, the outside or lug jaw, 
is removed and a similar one put in its 
place. Either of the replaceable jaws 
is marked with its size range to elimi- 
nate guesswork in choosing the proper 
jaw. With a series of four lug jaws the 
tong covers a range of from 23% in. 
to 8% in. 





Sleeve Bearing 
Induction Motors 


ig po open-type, sleeve-bearing, 
squirrel-cage induction motors 
designed especially for general purpose 
drive applications such as machine 
tools, pumps, auxiliary drives, and oth- 
ers, are announced by the Westing- 
house Electric and Manufacturing 
Company. These type CS motors are 
available in ratings from 2 to 5 hp., at 
speeds from 875 to 3600 r.p.m., for 
operation on 110, 220, 440, and 550 
volts, 2- and 3-phase a-c. 


THE PETROLEUM ENGINEER, March, 


MACHINERY and EQUIPMENT 





More attractive and compact than 
ever before, the new motors are also 





strong mechanically, the manufacturer 
asserts. Rigid complete-cast frames 
maintain constant air-gap between 
stator and rotor, assuring high efh- 


ILLUSTRA 
FLEXIBILITY 


“GRI 


RO 


HOSE 


RIZZLY Pressure Seal Rotary Hose, heavily steel armored 


ciency operation, it is stated. Frame im- 
provements include new sealed sleeve 
bearings having a combination vesti- 
bule and felt washer seal, and a larger 
oil reservoir capacity. Oil filler cups 
may be inserted on either side of the 
motor. 


All motors are dynamically bal- 
anced, and windings are given a high- 
voltage radio frequency test. 

The new CS motors meet require- 
ments of the latest NEMA standards, 
which became effective last October 
1. Further information on these new 
motors may be obtained by writing 
Department 7-N-20, Westinghouse 
Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania. 
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throughout the entire length and circumference to withstand 
the hard service and terrific pressures involved in drilling wells 
to any depth, embodies a remarkable combination of strength 
Plus flexibility that permits it to be coiled into smaller diameter 


without kinks, strain or injury, 


than any heavy duty pressure 


hose on the market. This superior strength and greater flexibil- 


ity is your protection against 
hose troubles, repairs and re- 
placement and excessive hose 
costs. Ask your supply dealer, 
or write direct for Bulletin No. 
20-OF containing detailed con- 
struction features. 


i‘ 


E. M. SMITH COMPANY 
600-650 South Clarence St., Los Angeles, Calif. 
Complete Stocks Maintained in Our Warehouses At: 
407 Velasco Street, Houston, Texas 
1008 S. E. 29th St., Oklahoma City, Okle. 
1621 East Yellowstone, Casper, Wyo. 
Export Office: Continental Emsco Co., 30 Rockefeller 
Plaza, New York City. 
Distributed by Leading Supply Companies 





Seal 


Pressure 


1941 


ROTARY HOSE 
197 








MACHINERY and EQUIPMENT 





Staynew Filter Corpora- 
tion's New Water Filter 
ANY engineers will be inter- 
M ested to learn that the well- 
known “radial fin construction,” suc- 
cessfully used by Staynew Filter Cor- 





Outside view of the Model CPHLS 
Protectomotor 
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poration, Rochester, New York, in 
more than half a million filters for air 
transmission lines and internal-combus- 
tion engines, has now been adapted in 
a new model to the filtration of water. 
The new filter is known as the Model 
CPHLS. 

Construction is simple and filtering 
action positive—all water passing 














Cross-section of radial fin construction 
insert 
through special fabric filter mediums 
possessing the advantages of high effi- 
ciency plus minimum restriction to 
water flow—advantages which are in- 
creased by the radial fin construction, 
the manufacturer asserts. This con- 
struction permits a large area of filter- 
ing medium to occupy a relatively 
small space. For example, a radial fin 
construction insert only 11 in. high 
by 8'%4 in. in diameter possesses an 


Even the old-time driller or producer, making his first big run 





active filtering area of 1325 sq. in. 

There are no moving parts in the 
new filter, and the large filtering area 
permits long periods of operation with- 
out any attention whatever, it is 
stated. When necessary, the entire in- 
sert can be easily removed by merely 
unbolting the head and removing one 
wing-nut. The units can be arranged 
so that cleaning is effected by back- 
washing with clean water. 

Lightness and compactness are also 
important features of the new filter 
when space is limited, or overhead lo- 
cations are required. 





Slips for Streamlined Drill 
Collars 


PECIAL slips that conform auto- 
matically to the O.D. of the drill 
collar and grip it securely even though 
it is worn considerably smaller than its 
original diameter, are being marketed 
by Baash-Ross Tool Company, 5512 
Boyle Avenue, Los Angeles, California. 
Baash-Ross drill collar slips are espe- 
cially intended for use with stream- 
lined drill collars that do not have a 
slip recess or stop shoulder. They are 
made of multiple narrow segments flex- 
ibly hinged together. This construction 
permits the horizontal and_ vertical 
adjustments, which are necessary to en- 





with Yellow Strand “Flex-Set’’ Preformed Rotary Lines, gets new 
slants on speed, rope life and economy. The experienced eye sees, 
and the experienced hand feels, how easy it is to install, to reeve, 
to splice limber Yellow Strand. Each day’s production demon- 
straies the inbred toughness of special steel wire designed for 
heavy shock loads; the preformed flexibility that resists kinking, 


drum crushing and fatigue. 


To save time and money by reducing delays and making 
round trips faster, install and replace with Yellow Strand Rotary 
Lines. The DRILLERS’ WIRE ROPE HAND BOOK contains prac- 


tical facts and tables for drillers and purchasing agents. Send 


today for your FREE copy. 


Houston Branch: 1311 Palmer Street 


THE CONTINENTAL SUPPLY COMPANY 
Mid-Continent and Rocky Mountain Distributors 


BRODERICK & BASCOM ROPE CO., St. Louis 
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able the liners to grip varying diam- 
eters effectively, to be made automati- 
cally as the slips are seated in the 
tapered bore of the master bushings. 
When holding a new drill collar, the 


slips are seated in the upper portion of 





(Above) Baash-Ross ‘‘C-S Long" type drill 
collar slips 


(Below) Baash-Ross “C-S Regular’ type drill 
collar slips 





the tapered bore. As the diameter of 
the drill collar is decreased through 
wear the slips seat lower in the taper, 
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the segments drawing together to con- 
form to the reduced diameter of the 
drill collar. The range between maxi- 
mum and minimum dimensions that 
can be effectively held by Baash-Ross 
drill collar slips of each size is 14% in. 
on the diameter. 

Drill collar slips are made in two 
types. The “C-S Long” type has in- 
tegral extensions above the liners and 
is used in combination with the Baash- 
Ross safety clamp, a flexible slip-grip 
collar applied around streamlined drill 
collars, and flush pipe or liners, to 
supply stop shoulder for extra safety. 
The “C-S Regular” type is shorter and 
is used independently. Both types have 
the same liner area in contact with the 
drill collar, and employ renewable heat- 
treated alloy-steel liners. Loop-type 
safety handles are pivoted so that they 
lie flat upon the rotary when not in 
use. 


Allis-Chalmers Model "AD" 
Motor Grader 


LLIS-CHALMERS Manufacturing 

Company, Milwaukee, Wiscon- 

sin, announces the new Model “AD” 

Motor Grader that weighs 21,500 lb. 
and has 75 Diesel hp. 

Greater earth-moving capacity is at- 

tained because of more clearance under 





the front axle and circle permitting 
the full volume of dirt to roll off the 
blade without hanging up in the axle 
or circle thus absorbing engine horse- 
power, decreasing travel speeds, and 
increasing fuel consumption, it is 
stated. The exclusive “Hi-arch” front 
axle has 22-in. clearance and there is 
63/,-in. clearance between the “Roll- 
away” blade and the circle. 

Power is supplied by the smooth 
General Motors 2-cycle Diesel engine 
developing 75 b. hp. This 2-cycle en- 
gine has a power stroke on every down 





stroke of the piston, therefore, delivers 
as much power as a 4-cycle engine 
twice its size. It offers the features of 
unit injection, four-way cooling, fast 
acceleration, smooth power, and easy 
starting. 

The 10-in. tubular frame plus heavy 
box section girders is the strongest 
grader frame built with a vertical sec- 
tion modulus at the lift cases supports 
of 86.0, the manufacturer asserts. 














(HYDRAULIC COUPLING) 


If you are interested in improving the perform- 
ance of your Diesel-powered drill rigs —if a 
practical means of speed control that also 
smooths out torque fluctuations, protects 
engines, machinery and cables from sudden 
shocks and overloads, would save you time and 
money — get the facts on the Fluid Drive (Hy- 
draulic Coupling). Phone or write the nearest 
American Blower branch office today for com- 
plete data. 


AMERICAN BLOWER CORP. 


KYDRAULIC COUPLING DIVISION, 6000 Russell St., Detroit, Mich. 
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Make Your 
Next Packing Job 


L-A-S-T! 


During these days of increased 
production, it is especially an- 
noying and costly to experi- 
ence shutdowns due to pack- 
ing trouble. 


There is a solution. Install 
France “Full-floating” Metal 
Packing in your engines, 
pumps and compressors. The 
result is increased efficiency. 
And each job lasts for years 
without maintenance expense. 
Saves money, too, in the long 
run. 


Installation is a simple proce- 
dure. See that the rings are in- 
stalled as lettered to corre- 
spond with similar 
letters on the case. 
As simple as A-B-C. 


Write for details and 
Catalog M-3. Make 
your next packing 
job L-A-S-T! 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 
Mr. J. M. FULLER, 2603 Azle Avenue 
FORT WORTH, TEXAS 


approval 


Satisfaction 
Guoranteed 





Original 


t » ar oe Dp 
FRANCE 
|. / BA 


METAL PACKING . 
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Brazil Sends Engineers to United States for Study 


O LEARN American methods of 
petroleum drilling and produc- 
tion, four young Brazilian engineers 
have arrived in the United States to 
attend American universities and, dur- 
ing vacation periods, to work in the 





SILVERIO MINERVINO ORTIZ 
oil fields. The men are Silverio Miner- 
vino Ortiz, Sizenando de Mendonca 
Chaves, Luiz Meira de V. Chaves, and 
Geonisio Carvalho Barroso. The two 
first-named will attend the University 
of Texas, the other two the University 
of California. All are here on scholar- 


Drilling and Exploration Company 
holds the only contract with the Bra- 
zilian Government to exploit petro- 
leum in that country. The contract 
is of 2 nature that makes the work of 
the American company in effect man- 





SIZENANDO DE MENDONCA CHAVES 


ager of operations for the Brazilian 
Government during the early stages 
of the work. The workmen on the 
rigs are Brazilians except the key men, 
who are Americans. Eventually, when 
the Brazilians are sufficiently trained, 
they will assume management of the 





GEONISIO CARVALHO BARROSO 
ships, three of which were granted by 
the Brazilian Government, and one by 
the Drilling and Exploration Company 
of Los Angeles and Dallas, of which 
J. E. Brantly is president. 

The scholarships granted by the 
Brazilian Government were authorized 
by its president, General Getulio Var- 
gas, selection of the recipients being 
made by Conselho Nacional de Pe- 
troleo, of which General J. C. Horta 
Barbosa is president. Selection of the 
Drilling and Exploration Company 
scholarship was -also with the aid and 
recommendation of this organization. 


LUIZ MEIRA DE V. CHAVES 


work. The engineers sent to this coun- 
try for study will play an important 
role in these future plans. 





Made Vice-President 
Well Surveys, Inc. 


Directors of Well Surveys, Inc., 
Tulsa, Oklahoma, have elected S. A. 
Scherbatskoy vice-president. Scherbats- 
koy was, during the last 5 years, direc- 
tor of research of Engineering Labora- 
tories, Inc., and in charge of instru- 
ment research for Seismograph Service 
Corporation. 
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STOPPERS 


For 
OIL AND GAS LINES 


THE GOODMAN CYLINDRICAL 


STOPPER 
PATENTED 


For gas, oil, water and drain pipes. 


The Goodman Cylindrical Stopper is 
an inflatable bag with a rugged 
water-proofed casing which may be 
inflated to a high internal pressure 
and will hold against as much as 
ten pounds pressure in the pipe. 

The broad central zone makes con- 
tact with the wall of the pipe and 
holds against a higher pressure than 
other types of bag. 

This Stopper has been used suc- 
cessfully for stopping oil pipes 
around refineries. 


Send for Catalogue 


SAFETY GAS MAIN STOPPER CO. 
523 Atantic Ave. Brooklyn N. Y. 
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G. F. Mahan Passes Away 

As The Petroleum Engineer was go- 
ing to press, word was received that 
G. F. Mahan, formerly a vice-president 
of the National Supply Company at 
Independence, Kansas, had passed away 
at his home in Toledo, Ohio. 





International Cementers 
in West Texas 


With Paul M. Lewis as district man- 
ager, International Cementers, Inc., 
announces the establishment of district 
headquarters at Brownfield, Texas. 





PAUL M. LEWIS 


New equipment specially con- 
structed to meet the requirements of 
oil-well cementing in the West Texas 
area is available. Features incorporated 
in International Cementers units pro- 
vide for automatic control of the 
weight of cement slurry, the rapid 
placement of cement, and for the suc- 
cessful accomplishment of high-pres- 
sure jobs, officials of the company 
state. 





Martin-Decker Announces 
Changes 


ARTIN-DECKER Corporation, 

Long Beach, California, has an- 

nounced changes in the territories cov- 

ered by two of its Mid-Continent fac- 
tory men. 

Jack Clemens, at Corpus Christi, 
Texas, will henceforth include Hous- 
ton and vicinity in his territory. Dave 
Waters, formerly working out of 
Houston, will cover North Texas and 
the states of Oklahoma, Kansas, and 
Illinois. Both men will install and 
service all types of Martin-Decker 
weight indicators, gauges, and record- 
ers on wells in their respective dis- 
tricts. 
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| STARTLINGLY EFFECTIVE 








“The 
Entirely 


Different Boiler 






and Engine Treatment’’ 


SAND-BANUM definitely 


removes old boiler scale and 
corrosion and prevents forma- 
tion of new scale. It is guaran- 
teed absolutely harmless to per- 
sonnel and equipment; contains 
no acid, is absolutely safe, and 
startlingly effective in action. 


SAND-BANUM is the high- 
est concentration in boiler col- 
loidal water control. It works 
with unfailing effectiveness re- 
gardless of operating or water 
conditions, does not carry over 
with the steam, eliminates shut 
downs and avoids costly equip- 
ment and storage space. 


JUST POUR a few ounces 


weekly into the feed water. 
|| One 16-0z. can safeguards a 
250-hp. boiler for one month. 

It is highly economical and 
| exceptionally convenient. 


Please Prove 


| Sand-Banum to your own satis- 


No Money” Guarantee! Send 
for details and “HOW and 
WHY” today. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza 
New York City 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 

Houston, Texas Fresno, Californie 
and at other convenient points including 

leading supply houses 

* 
Export Representatives 
PETROLEUM MACHINERY CORP. 

30 Rockefeller Plaza New York City 
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faction, on our “Satisfaction or 














Look for the 


Arm and Hammer 



















PIPE TONGS | 


Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 
tinguishes an “ARMSTRONG 
BROS.” PIPE TOOL. 

Chain Tongs with handles forged from high 
carbon steel, Drop Forged jaws with milled teeth, 


hardened, tempered and tested for wearing qualities, 
large Hardened Steel Bolts, Alloy Steel Shackles, 


proof-tested Chains, and the ARMSTRONG De- 
sign that gives far more bearing of jaws on bar 
All-Steel Pipe Wrench. This patented all-steel 
pipe wrench has 10 improved features includ- 


ing elimination of cumbersome housing. Heavy 
forged-in lugs reinforced by reversed nut to take 
up side strain. Replaceable tool steel jaws. Per- 
fect balance in all sizes. Try one and you will 

be satisfied with no other. 








Armstrong Bros. Tool Co. 
“The Tool Holder People’ 

331 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 

199 Lafayette Street New York 














That dust Jack is working in day after day 
...is it harmless? Before he slows up from 
lung congestion or something worse, give 
him a Willson Bantam Respirator. He'll 
be able to do a better day’s work ... day 
after day, without a layoff. The Bantam 
weighs but 3% oz...is comfortable to wear 
for hours because it fits the contour of the 
face. By merely changing filters, the Ban- 
tam becomes U. S. Bureau of Mines ap- 
proved protection against lead ... which 
means that you need stock but owe respir- 
ator for all jobs. Ask 
for folder BR 40. E. D. 
Bullard Co.,275 Eighth 
Street, San Francisco, 
California. B-3 


Everything 


BULLARD 


in Safety 
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Oil Well Supply Makes 
Appointments 


Ernest W. Horst has been appointed 
manager of purchases and materials for 
Oil Well Supply Company. With head- 
quarters at the company’s general of- 








ERNEST W. HORST 


fice in Dallas, Texas, Horst supervises 
the purchasing, materials, pricing, and 
trafic departments. He joined “‘Oil- 
| well” in 1919 at the manufacturing 
plant then operated in Pittsburgh, 
Pennsylvania. Subsequently he was as- 
sociated with the purchasing and ac- 
counting departments and spent five 
years as field auditor. In 1934 he was 





oe 


K. B. WINSTEAD 





made assistant manager of pricing, and 
for the last two years has been assistant 
to the vice-president, midwest division. 

K. B. Winstead, sales manager of 
Oil Well Supply Company’s midwest 
division for the last two years, has been 
appointed assistant to the vice-presi- 
dent, midwest division, with headquar- 
ters at Dallas. Winstead’s connection 
with “Oilwell” dates from 1921 when 
he became associated with the com- 
pany’s Fort Worth, Texas, office. Sub- 





sequently he served as store manager 


THE 





at Breckenridge, manager of the North 
Texas district, and sales manager of 
the East Texas, North Louisiana, and 
Arkansas district. 

Lloyd E. Tracy, manager of sub- 
surface sales for Oil Well Supply Com- 
pany’s midwest division since 1939, has 
been appointed sales manager of that 
division and will continue to make his 
headquarters at Dallas. Prior to joining 





LLOYD E. TRACY 


“Oilwell” as sucker-rod sales engineer 
in 1935, Tracy spent eight years in 
metallurgical work with National 
Tube Company. 





Hicks Becomes Sales 
Manager for Hydril 


Allan S. Hicks, of the Hydril Com- 
pany, has taken over the position of 
California sales manager in addition to 
his duties as manager of export sales. 
He will make his headquarters at the 
Lomita, California, factory of the Hy- 
dril Company, and will handle both 
California and export sales from that 
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A. S. HICKS J. B. HUGHES 


place. He has been with the Hydril 
Company for more than 10 years. 

Jas. B. Hughes of the Hydril Com- 
pany has assumed his new duties as 
district engineer attached to the Texas 
Division of the company. Hughes has 
been field engineer in the Bakersfield, 
California, area. He will make his 
headquarters at Houston, Texas, but 
will cover Texas and Louisiana. 


PETROLEUM ENGINEER, March, 1941 

















Los Angeles Nomads’ Inaugural Dinner-Dance 


The second annual inaugural dinner- 
dance of the Los Angeles Chapter of 
Nomads in honor of its new and retir- 
ing officers was held at the Wilshire 


Smith, Lane-Wells Company, assistant 
secretary-treasurer; J. Eiche, ser- 
geant-at-arms, and Roy Hitchcock, 


H. & B. Sales Company, deputy ser- 





Los Angeles Nomads hold inaugural dinner-dance 


Country Club recently. Guests in- 
cluded foreign visitors as well as oil 
company and equipment men, and 
music was by Mickey Whelan’s M.G.M. 
orchestra. 

The new officers of the Nomads are: 
E. B. Fowks, Emsco Derrick and 
Equipment Company, president; W. F. 
Bettis, M. O. Johnston Oil Field Serv- 
ice Corporation, vice-president; Earl M. 
Rees, Oil Well Manufacturing Com- 
pany, secretary-treasurer; Elmer R. 


geant-at-arms. Regents elected to the 
national organization are T. Sutter, 
Baker Oil Tools, Inc., and W. F. Bettis. 

The retiring officers are T. Sutter, 
president; S. R. Bowen, S. R. Bowen 
Company, vice-president; W. F. Bet- 
tis, secretary-treasurer; E. M. Rees, 
assistant secretary-treasurer; E. B. 
Fowks, sergeant-at-arms, and S. R. 
Robinson, Yowell Service Company, 
deputy sergeant-at-arms. 





K. S. Richards in New Quarters 





K. S. Richards, distributor of Atlas 
Imperial Diesel engines, is now in his 
new warehouse and office building at 
840 West Vickery Street, Fort Worth, 


Texas. He has just recently completed 
the consolidation of his shops and vari- 
ous warehouse stocks, together with 
his offices, in this building. 





E. O. Bennett Addresses Engineers 


E. O. Bennett, chief petroleum en- 
gineer, Continental Oil Company, 
Ponca City, Oklahoma, spoke on Gulf 
Coast cycling projects before the Dal- 
las Petroleum Engineers Club at the 
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first monthly evening meeting of this 
group, March 10. His talk was illus- 
trated with motion pictures and slides 
of cycling plants in the Gulf Coast 
area. 
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YOU TURN 
IN 1941 


DRILLERS: 


diy Records compiled over 
f several years show the 
average cost of a 4” 


a Chiksan All-Steel Ro- 
tary Hose is less than 
than Ic per foot of hole 
drilled. If you want 
economy, use CHIKSAN 
Rotary Hose in 1941. 


REFINERS: 


( CHIKSAN High and Low 
Pressure Joints and 
Steam Joints fit every 
refinery need for easy 
turning and safety of 
operation. If you want 
long life in your flexible 
lines, standardize on 
CHIKSAN Swing Joints 
for 1941. 
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MARKETERS: 


CHIKSAN Counterbal- 
\ ances and Flanged 
} End Swing Joints oper- 

4 ate easily in all cli- 

A mates; they prevent 
[ome : losses due to leaks. If 
you want to stop un- 
necessary ‘‘shrinkage,"’ 
install CHIKSAN Swing 
f-~-"' Joints in 1941. 


Malleable Iron, Steel, Bronze and Alumi- 
num. Sizes from %” to 12” Diameter (Pipe 
Size). 8 Different Styles for Every Purpose. 


WRITE FOR CHIKSAN CATALOG 
No. 41 


es VOOL COMPANY 


BALL BEARING SWING JOINTS 
for ALL PURPOSES 


BREA, CALIFORNIA 





ALL-STEEL ROTARY HOSE 


CIRCULATING HEADS - MUD GUNS 
THREE-WAY DISC BIT 
STANDARD and HEAVY DUTY REAMERS 
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“ATLAS” 


CHROME CLAD 
> 























EL TAPES 





Easy to Read 
Markings 


That Are Durable 


In the oil business 
where men must work 
under all sorts of light- 
ing conditions, their 
steel tapes must be 
easy to read. Lufkin 
“Atlas” Chrome Clad 
Tapes are easy to 
read and they are 
plenty durable too. 
Jet black markings 
stand out prominent- 


_ly against a satin 


chrome surface that 
won't rust, crack, 
chip, or peel. See 
them at your supply 
house and write for 
descriptive literature 
on complete line of 
Chrome Clad Tapes. 








Regional Meeting Drilling Contractors Held 


at Bakersfield, California 


The first regional meeting of the re- 
cently organized American Association 
of Oilwell Drilling Contractors held in 
Bakersfield, California, on February 13 
inaugurated the active work of the 
association that has established its na- 
tional headquarters in Dallas, Texas. 
This Pacific Coast Regional meeting 
was called by J. E. Brantly of Drill- 
ing and Exploration Company, Ltd., 
national president, who discussed in de- 





F. L. SHEPHERD 
Chairman Pacific Coast Region 


tail the objectives of the organization 
and then turned the meeting over to 
F. L. Shepherd of Taft Well Drilling 
Company, who was elected chairman 
of the Pacific Coast Region. Other of- 
ficers elected were Tom Rowen, Kern 
Drilling Company, vice-chairman; 
Tom Pike of Thomas P. Pike Drilling 
Company, secretary-treasurer; R. W. 
Marshall of Drilling and Exploration 
Company, chairman, and A. S. Hayes 
of Bell and Loffland, Inc., secretary of 
the nominating committee; and Tom 


Pike, chairman, and F. L. Shepherd, 
secretary, of the program committee, 

The American Association of QOjl- 
well Drilling Contractors is divided 
into regional groups for administration 
and local meeting purposes. There are 
nine of these groups, which are located 
geographically according to general 
similarity of geological formations, the 
type of equipment required, and the 
drilling and operating conditions en- 
countered. The groups are: 

1. The Pacific Coast Region, includ- 
ing the states of California, Oregon, 
and Washington. 

2. Permian Basin, consisting of New 
Mexico, West Texas, and the Texas 
Panhandle. 

3. North Central Texas. 

4. Central Mid-Continent Basin, 
consisting of Oklahoma, Kansas, and 
Nebraska. 

5. Cretaceous and Tertiary Basins, 
consisting of East Texas, northern 
Louisiana, Arkansas, and Mississippi. 

6. Gulf Coastal Region, consisting 
of coastal Louisiana and coastal and 
southwest Texas. 

7. North Central Paleozoic Basin, 
consisting of Illinois, Indiana, Michi- 
gan, western Kentucky, and western 
Ohio. 

8. Appalachian Region, consisting 
of eastern Ohio, Pennsylvania, West 
Virginia, eastern Kentucky, New York, 
and Ontario. 

9. Rocky Mountain Region, consist- 
ing of Colorado, Wyoming, Utah, 
Montana, and western Canada. 

In addition to the states and dis- 
tricts as mentioned, adjacent areas in 
which oil-well drilling contracting 
may be carried on may likewise be in- 
cluded. 


Coéperation appears to be the key- 
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American Association of Oilwell Drilling Contractors holds regional meeting at Bakersfield, California 
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SAGINAW, MICHIGAN ° 
TAPES - RULES 





New York City 


PRECISION TOOLS 
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note of the association and in discuss- 
ing its objectives Brantly brought out 
that the A.P.I. is doing wonderful 
work from the technical standpoint 
but that the A.A.O.D.C. can help ma- 
terially in bringing forth the practical 


UNIFORMLY FULL ENGINEERED FoR 


angle and, by coérdinating the two SEAMLESS PIPE THICKNESS UNIFORM STRENGTH 





viewpoints, considerable advantage 
would result to both organizations, to 
manufacturers, and to the industry in 


general. 





Brad Mills Executive 
Secretary Drilling | yon one of these features guards 


Contractors against trouble and delay on the 
The American Association of Oilwell job. You'll find them combined only 
Drilling Contractors has announced | in WeldELLS 


appointment of Brad Mills as executive 
secretary, effective March 16. 


Mills has been connected with The 
Oil Weekly for 16 years, having been Seamless For Faster 
associate editor since 1934. He has been Pipe Fittings e Easier Welding 
associated with the oil industry since 
1920. TAYLOR FORGE & PIPE WORKS: General Offices and Works: Chicago, P. O. Box 485 

The association was formally organ- New York Office: 50 Church St. Philadelphia Office: Broad Street Station Bldg. 


ized last year. Headquarters will be 
maintained in Dallas, Texas. 





Tom Alexander District 
Sales Manager for Larkin 


be ‘ goad a OES as 
COMPLETE 
MACHINE TOOL ENDS MARKED 8) A FULL LINE 


IDENTIFYING MARKS 
BEVELLED IN QUARTERS OW EVERY FITTING 














the recent appointment of Tom E. 
Alexander as district sales manager of 


the Southern district comprising Texas, 


This Dual Unit is the LAST WORD in 
RECONDITIONING ROTARY DRILLING Mupb 


Here’s one of the many Link- 
Belt NRM-124 mud screen 
dual hook-ups now in use as 
the latest method of efficient- 
ly and economically recondi- 
tioning rotary drilling mud. 
These two 24” x 48” screens 
are mounted on skids as one 
unit, with one mud collect- 
ing tank and inlet chute. Both 
screens are driven by a single 
turbine (or motor), and easily 
handle the fluid of today’s 
largest pumps... yet operate 
independently when condi- 
tions call for only one screen. 
This advanced design, with 
its many new and exclusive features, is a result of Link-Belt’s constant research 
and improvement since introducing the oil field’s first vibrating screen more 
than 12 years ago. Ask for Folder No. PE-1872-A. 


LINK-BELT COMPANY Philadelphia, Houston, Dallas, Los Angeles, 
Kansas City, Mo., New York, Toronto. Sold by most supply houses. 8022 


Larkin Packer Company announces | 
| 
| 
| 
| 
| 
| 








TOM E. ALEXANDER 


New Mexico, Arkansas, Louisiana, and 








Mississippi. This appointment follows 
3'5 years’ service with Larkin by Alex- 
ander who has previously been in 





charge of Houston city sales. Alex- 


ander began his oil industry career in 


1929 in the field in Texas, and his ex- B A Cc K Cc Oo Pp I E S seeeee 
perience covers both field and sales of THE PETROLEUM ENGINEER 


work in the Mid-Continent and Gulf 


Const tevsineries. are seldom available. Renew Now 
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—for the new 
Warren Petroleum Plant 


HEN an organization reaches out for the 

highest developments that modern industry 
has to offer, almost invariably you will find 
Marsh Gauges specified. An example of this is 
the large number of Marsh Gauges selected for 
the model plant of the Warren Petroleum Corp- 
oration at Selmaville, Illinois, in the heart of the 
Salem-lake Centralia Oil Field. 

The Gauges illustrated are typical of scores of 
Marsh Gauges that have been specified for this 
ultra modern plant. While they cover a wide 
range of requirements, all have the Marsh char- 
acteristic of extreme accuracy with the stamina 
to maintain that accuracy. The exclusive Marsh 
“Recalibrator” was specified for all gauges, and 
was unquestionably an important factor in the 
choice of Marsh Gauges. 
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JAS. P. MARSH CORPORATION 


2083 Southport Avenue, Chicago, Illinois 
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W. W. Crawford Taken by Death 


William W. Crawford, president of The Edward Valve and 
Manufacturing Company, Inc., East Chicago, Indiana, died 
in Miami Beach, Florida, February 19. He was born in Wash- 
ington, Connecticut, in 1882 and attended Beloit and Ober- 
lin Colleges. 

He began his busi- 
ness career as news- 
paper man in El Paso, 
Texas, in 1905, and 
joined the staff of the 
Chicago Record Her- 
ald in 1906. He was 
appointed manager 
of the Chicago Au- 
tomobile Club in 
1907, and entered 
the traction business 
as secretary-treasurer 
of the Chicago City 
and Connecting Rail- 
ways 1910 to 1920; 
was secretary-treas- 
urer and director 
of the Chicago Inter- 
urban Traction Com- 
pany 1912 to 1928, and receiver for the same organization, 
1922 to 1928. Crawford was president of the McClellan 
Refrigerator Company, 1921 to 1928, and became president 
of The Edward Valve and Manufacturing Company, Inc., 
in 1923. 

He was a member of the American Society of Mechanical 
Engineers, Western Society of Engineers, American Society 
for Testing Materials, American Society for Metals, Ameri- 
can Chemical Society, Society of Automotive Engineers, 
American Society of Naval Engineers, and Chemical Indus- 
try (British). 





WILLIAM W. CRAWFORD 





Houston Drilling Contractors Hold 
Organization Meeting 


A meeting was held March 6 in Houston, Texas, by drill- 
ing contractors and supply men. The principal talk was by 
J. E. Brantly of California, head of Drilling and Exploration 
Company, who, with Harry L. Edwards, of Houston, is 
sponsoring a movement for a local organization of drilling 
contractors, which will be a part of the American Association 
of Oilwell Drilling Contractors. Under the plan, as briefly 
outlined, the organization would promote codperation be- 
tween contractors, and between contractors and supply com- 
panies, as well as between drilling and producing companies. 
Contractors would compare experiences with various types 
of equipment, make recommendations for more efficient tools, 
would give each other the benefit of methods discovered for 
special conditions, etc. It also provides for stabilization, to a 
greater extent, of personnel. 

Consensus was that the organization, similar to the A.P.I. 
as to plan, in that it has a central organization and various 
sectional groups, seems likely to have a local representation, 
as most of those present seemed in favor of it. 

Brantly is president of the American Association of Oil- 
well Drilling Contractors, and several Houston men are 
officers. 





Hewgley Changes Affiliation 

J. M. Hewgley, Sr., who has been vice-president of the 
Transwestern Oil Company, is now vice-president of the 
Slick-Urschel Oil Company. He is making his headquarters 
at Valley, Mississippi. 
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Arrangements Completed for 
Gas Short Course 


Approximately 650 from all parts of the United States are 


LINE 
expected to attend the Seventeenth Annual Southwestern WIRE I 
Gas Measurement Short Course, which will be held at the , 
University of Oklahoma, College of Engineering, Norman, WH i Po 
Oklahoma, April 15, 16, and 17. 

Final arrangements for this annual gathering were dis- can be 
cussed at a recent meeting of the general committee at the ’ 
University. Ray L. Rountree, United Gas Pipe Line Com- 
pany, Shreveport, Louisiana, presided at the morning session, 









and G. W. McCullough, Phillips Petroleum Company, Bar- | ITTERS in your wire 
tlesville, Oklahoma, chairman of the program committee, | ‘A J . : 
presided at the afternoon session. line shorten life and 
Chairmen of other committees besides Rountree and Mc- / . 
Cullough are: W. H. Carson, dean of the College of Engi- | slow down operation. 
} 


neering, University of Oklahoma, local arrangements, ban- | 
quet and entertainment; Earl Kightlinger, Arkansas Louisi- | r 
ana Gas Company, Shreveport, publications; C. A. Gibson, | rf 
Cities Service Gas Company, Bartlesville, Oklahoma, exhibits; 
R. M. Scofield, Lone Star Gas Company, Dallas, study of 
practical methods; and, Miss Kate A. Niblack, Oklahoma 
Utilities Association, Oklahoma City, registration and pub- 
licity. 


Death Calls John A. Black 


John A. Black, 61, died recently at his home two miles 
south of Titusville, Pennsylvania, after an extended illness 
from heart trouble. 
Black’s first connec- 
tion with the oil 
industry was as an 
engineer with the 
Joseph Reid Gas En- 
gine Company. Later 
he went to Burma, 
India, for the Burma 
Oil Company, spend- 


You can eliminate the 
whip by using Patterson- 
Ballagh Wire Line 


Guides. Perfect spooling 


— 


is the result. 





























a Spark-proof 
ing five years there. 
Returning from 
India he entered the Self-lubricating 
oil-producing busi- 
ness and was associ- 
ated with the Surety Interchangeable 
Oil Company as a 
apa Pion Blocks 
stockholder and gen- 
eral manager, which 
position he held at | Hinged Body 
the time of his death. JOHN A. BLACK | 
. nstall 

New Grove Regulator Plant and Offices Easy to Insta The rubber filler blocks are made 

The Grove R | -C » teas 7 ly of 3 of the same tough, enduring rub- 
_ The Grove Regulator Company has recently moved into ber as used in Patterson-Ballagh Pro- 
its new offices and plant at 1190 67th Street, Oakland, Calli- 2-, 4- and 6-Sec- tectors. The wire line slides through 
fornia. Embodying the very latest in plant design and con- Sten unas without excessive friction. Side lines 
struction, the new structure provides vastly enlarged engi- yP Rete ae Cased Se prayer Geenes. 

’ < < See Composite Catalog. 








necring, production, and testing facilities. 

One of the features in this new factory is a complete, 
up-to-the-minute testing laboratory, which is considered one 
of the finest of its kind. It is manned by an experienced and 
competent staff of chemical and metallurgical engineers. 


PATTERSON-BALLAGH 
A new 10,000-lb. hydraulic testing unit and an automatically 
controlled testing boiler, capable of developing heat tem- 
peratures to 1000°F. and 2000-lb. pressure, have been in- 
stalled. Now nearing completion is a new heat-treating 


furnace that will insure closer supervision and greater uni- 
formity of the Grove “Fie ple regulators a is stated. PATTERSON-BALLAGH 
‘ < < he ; omen 2 20h @ Benen, | 





Batteries of new machines have been installed throughout 
the plant, and additional units are on order to facilitate still LOS ANGELES * HOUSTON * NEW YORK CITY 
higher production capacities and faster output. 
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Cut Your Pipe 
Easier and Faster 
with the 
Work-Saver 
RIFEEIbD 





RIFAID Heary- 
Duty Cutter W heel 
2 
RIGAID thin 
blade cutter wheel, 
tool steel forged 
and assembled in 
steel-bushed hub 











The Defense cry is for more Speed! 
You can get it and still protect 
your men — with Ritaip Pipe 
Tools, long famous as time and 
labor savers — like this remark- 
able cutter. 


That thin forged blade wheel 
rolls easily through pipe, with 
the least effort. Cuts clean, prac- 
tically no burr. More cuts per 
wheel, less changing, lower cost. 
Powerful well-balanced frames, 
easy twirling to size. Standard 
and heavy-duty models; also 4- 
wheel cutter with special handle. 

Cut more pipe but cut work 
and expense. .. Buy RitetDs at 
your Supply House, today! 


THE RIDGE TOOL CO., ELYRIA, OHIO 


rmeilLmuii 
HEAVY Dut 
2 a? 


Ne 


Rifaib Heavy-Duty 
Pipe Cutter 


‘w WORK-SAVING PIPE TOOLS ei 
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Meter Company Executive on 
Latin Trade Tour 


W. F. Rockwell, Jr., vice-president of the Pittsburgh 
Equitable Meter Company, Pittsburgh, Pennsylvania, is rep- 
resenting his company on an “industrial exploration tour” of 
six South American countries, 
March 17 to April 30, under the 
sponsorship of the National Re- 
search Council in coéperation with 
the Inter-American Development 
Commission in Washington. He will 
be a member of a party of 28 key 
industrial, banking, and_ research 
executives that will tour Colombia, 
Peru, Chile, Argentina, Uruguay, 
and Brazil, and will submit a re- 
pert cn industrialization possibili- 
ties to the Department of Com- 
merce, the Inter-American Devel- 
opment Commission, and other in- 





terested government departments 
and agencies on its return. The trip 
will be made entirely by air in a chartered plane of Pan 
American Airways. 


W. F. ROCKWELL, JR. 





Seth Klein Joins Marmon-Herrington 


Seth Klein has joined the staff of the Marmon-Herrington 
Company, Indianapolis, Indiana, as assistant to the vice- 
president, Bert Dingley. 

Probably no man in America has a wider personal ac- 
quaintance among 
automobile men than 
Seth Klein. Beginning 
as purchasing agent 
of the Cole Motor 
Car Company back 
in 1912, he has been 
identified with lead- 
ers of the industry 
ever since. Every 500 
mile at the 
Indianapolis Motor 
Speedway since the 
first in 1911, has 
found Seth Klein on 
hand in some official 


race 


capacity, and this 
will be his 22nd year 





as starter of the great 


SETH KLEIN 


classic. 

Klein was associated with The Fedders Manufacturing 
Company, radiator manufacturers, for 19 years. For the last 
8 years he has been sales manager of the Detroit Gear and 
Machine Division of the Borg-Warner Corporation of De- 
troit. 





Lane-Wells Acquires Olympic Packers 


According to an announcement made recently by Rodney 
S$. Durkee, president, Lane-Wells Company has purchased the 
patents, packer and liner hanger stocks and good will of the 
Olympic Products Company of Los Angeles and Houston, 
makers of Olympic Packers and Liner Hangers. The newly 
acquired line of tools will be known as Lane-Wells “Olympic” 
Packers and Liner Hangers and will be sold through all 
Lane-Wells branch offices in the Gulf Coast, Mid-Continent, 


THE PETROLEUM ENGINEER, March, 1941 








and California oil fields. Manufacturing will be done in the | 


company’s Los Angeles plant. Stocks of packers and parts 
will be carried in each of the division headquarters. 

Lane-Wells Company is one of the largest manufacturers 
and distributors of oil and gas well packers. In addition to 
the new “Olympics,” Lane-Wells’ complete line of packers 
and liner hangers consists of the Lane-Wells Quinta-Seal 
packers and liner hangers, thin wall packers, anchor type 
formation packers, plain and lead packer liner hangers, as 
well as special packers of all types to meet every condition 
requiring the use of specialized tools. 





Chain Belt Elects J. C. Merwin President 
J. C. Merwin, vice-president and treasurer, was elected 
president of the Chain Belt Company to succeed C. R. Mes- 
singer who died Feb- 
ruary 4. G. M. Dyke, 
assistant treasurer, 
has been elected 
treasurer, and A. I 
Kessler, also an as- 
sistant treasurer, has 
been elected to the 
new office of comp- 
troller. Walter Kas- 
ten, president of the 
First Wisconsin Na- 
tional Bank of Mil- 
waukee, has been 
made a director. 
Merwin joined the 
Chain Belt organiza- 
tion in 1917 and has 
been successively su- 


perintendent, works J. C. MERWIN 


manager, assistant to president, director, vice-president and 
treasurer. He is a graduate of Shefheld Scientific School of 
Yale University, class of 1910, and began his business career 
as an apprentice tool maker at the Geometric Tool Company 
of New Haven, Connecticut. Later, he was assistant super- 
intendent of the National Blank Book Company of Holyoke, 
Massachusetts. 





Christian McEvoy Representative 


The McEvoy Company, Houston, Texas, has announced | 
the appointment of C. C. (Ike) Christian as sales representa- 
tive in the Wharton and Bay City district. 

Christian began 
work for the Humble 
Oil and Refining 
Company during the 
Corsicana boom in 
1923 and was con- 
nected with them for 
seven years. In 1930 
he was employed by 
the Halliburton Oil 
Well Cementing 
Company in their 
testing tool division 
and covered East 
Texas and other fields 
in that capacity. This 
wide experience has 
given him clear un- 
derstanding of con- 
ditions in the field. 


C. C. CHRISTIAN 
Christian’s present 
ofhce, Texas at Milby Streets, Houston, Texas. 
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NAME ONE IMPORTANT 
WAY TO REDUCE 
FIRE HAZARDS 


In thousands of SAFETY-minded plants, one 
of the most important ways is... clean equip- 
ment the SAFE, fast, low-cost Oakite way! 


. SAFE .. .because Oakite materials are 
water-soluble. Applied with your own pressure 
cleaning equipment or the Oakite Steam Gun, 
a solution of recommended Oakite material 
speedily rids equipment of flammable oil, 
grease and muck. Helps you avoid fire hazards 

. Saves you money. Write for FREE book- 
let giving details. 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. New York, N. Y. 


1, S. and Canada 


Representatives in all Principal Cities of the l 





MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 






WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS— GRINDS — SANDS 
SAWS—POLISHES 
SHARPENS—CARVES 


The new WHIZ ELECTRIC TOOL is the handiest 


| power tool ever made. A rugged tool for power and 





headquarters are at McEvoy’s home | 
| 


| precision work. Drills through 14 inch iron plate 


in 42 seconds or engraves intricate designs. Handles 
any material: Metals—Woods—Alloys—Plastics— 
Glass Saves times. Eliminates labor. 
Plug into any socket AC or DC, 110 volts. Chuck 
14 inch capacity. Ball bearing thrust. Powerful, 
triple-geared motor. STANDARD MODEL, with 
Normal Speed (uses 200 different accessories, in- 
stantly interchangeable). Price only $7.95. 





The only DRILL-TOOL with a full year’s guarantee 
FREE Accessory outfit (Value $2) includes set of drills, 
mounted 1% inch grinder, sanding discs, cutting 


wheels, mounted brush, polishing wheel, carving burr, etc. 
FREE with each tool ordered NOW. We pay postage. 


10-DAY TRIAL—MONEY BACK GUARANTEE 


PARAMOUNT PRODUCTS CO. 
Dept. 4 PEN 545 Fifth Ave. New York, N. Y. 
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! Rockford Clutches 


m Give Reliable 
=m | Power Control 





Power transmission in the pump- 
ing unit illustrated is controlled by 
a Rockford Over-Center Clutch. 
Smooth operation, generous over- 
load capacity, and long life make 
Rockford Plate Clutches outstand- 
ing for performance and economy in a wide variety of 
oil field equipment. They are built also in Spring- 
Loaded type, and in many standard sizes. For reliable 
power control, with minimum maintenance, specify 
Rockford Clutches on equipment you buy or build. 
Details on request. 


Rockford Drilling Machine Division 


Borg-Warner Corporation 
1303 Eighteenth Avenue, ROCKFORD, ILLINOIS, U.S. A. 
OVER-CENTER, SPRING-LOADED AND PULLMORE CLUTCHES 


“TO DO” 


aor OFFICE 


Rockford 
Over-Center Clutch 














THANKS YOU, THE USERS OF *‘ TOLEDO" TOOLS, 
FOR YOUR PATIENCE AND CONFIDENCE IN 
OUR PRODUCT. WE REGRET OUR INABILITY TO 
SHIP YOUR ORDERS PROMPTLY. THE DEMAND 
FOR *‘TOLEDOS" HAS INCREASED TEN-FOLD. 
WE HAVE INCREASED PRODUCTION GREATLY 
AND WILL SHIP ALL ORDERS AS SOON AS 
POSSIBLE. ‘‘TOLEDOS" ARE STILL THE QUALITY 


TOOLS FOR THREADING AND CUTTING PIPE. 


PRICES HAVE NOT BEEN INCREASED 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 NO. 2 RECTOR STREET BUILDING 
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Rockwell Elected to National Committee 
on Business Welfare 


Colonel W. F. Rockwell, president of the Pittsburgh 
Equitable Meter Company and Merco Nordstrom Valve Com- 
pany, has be en elected to serve on 
the National Committee On Busi- 
ness Welfare. This committee has 
been established by the Chamber of 
Ccemmerce of the United States to 
further the aims of the National 
Chamber through many broad ob- 





solve serious 
problems affecting business and the 
general welfare. 


jectives designed to 





Through his close contact as a 
an ofhcer in several 
large companies whose interests are 
widely diversified, Colonel Rock- 
well is in position to much 
valuable assistance to the commit- 





director and 





give 
COL. W. F. ROCKWELL “zs 


tee in solving the important business problems of today. 





"Appoint Cavins Mid-Continent Distributor 


The Frank E. O’Neill Oil Field Service Company, Long 
Beach, California, manufacturers of the O'Neill Swabs, an- 
nounces the appointment of The Cavins Company of Long 

Beach, as Mid-Con- 
* tinent distributor. 
, According to 

G. W. Moore, Cali- 


fornia manager of 


The Cavins Com- 
pany, arrangements 
have been com- 


pleted in Cavins’ 
Mid-Continent dis- 
tributing branches, 
at Odessa, Corpus 
Christi, Houston, 
and Kilgore, Texas; 
Hoisington, Kan- 
sas; Grifhin, Indi- 
ana; Lake Charles, 
Louisiana; Lance 
Creck, Wyoming, 
and Colo- 
rado, to give speedy 
delivery and service 
on the O’Neill Swabs, available in all tubing sizes from 112 
to 4 in., as well as some drill-pipe sizes. Casing sizes range 
from 434 in. O.D. to 95% in. O.D. 





Denver, 


G. W. MOORE 





_Name of Pipe-Line Contracting 
Firm Changed 


T. R. Jones, Inc., Dallas, Texas, prominent as pipe line 
contractors for many years, has changed its name to Okla- 
homa Contracting Company of Texas. Tom R. Jones, who 
has been president of the company, steps up to the post of 
chairman of the board of the new corporation. Other off- 
cials are T. A. Hester, president, Paul R. Halbert, vice-presi- 
dent, and N. K. McFarland, secretary-treasurer. All have 
previously been associated with T. R. Jones, Inc. 

The new organization, which has offices at 1515 Magnolia 
Building, Dallas, Texas, announces that two contracts for 
the construction of pipe lines for major companies have 
recently been signed. A line will be laid in West Texas for 
Humble Pipe Line Company, and one in South Texas for the 
Magnolia Petroleum Company. 
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Shoemaker Promoted 


R. T. Shoemaker, sub-surface 
Texas, North Louisiana, and Arkansas 
Lloyd Tracy as man- 
ager of sub-surface 
sales for Oil Well 
Supply Company’s 
midwest division, 
with headquarters at 
Dallas, Texas. Tracy 


has been appointed 


the East 
succeeds 


sales engineer in 
district, 


sales manager of the 
division. 

Shoemaker joined 
“Oilwell” in 1936 
as sucker-rod sales 
engineer after eight 
years as a chem- 
ist and metallurgist 
for National Tube 
Company. His prac- 
tical experience fol- 
lowed five years of 
specialized university training in chemistry and metallurgy. 
This provided a sound background for sub-surface engineer- 
ing work, where an understanding of corrosion problems and 
the use of alloys and heat-treated steels is of paramount 
importance. 





R. T. SHOEMAKER 





General Manager of Sales for Roebling 


Ernest C. Low has been appointed general manager of sales 
of the John A. Roebling’s Sons Company. 

Low has been iden- 
tified with the Roe- 
bling organization 
for 32 years. Upon 
graduation from col- 
lege in 1909 he joined 
the California divi- 
sion of the company 
at Los Angeles, serv- 
ing in various sales 
capacities. 


He was appointed 
manager of the San 
Francisco branch in 
May, 1930, and on 
January 1, 1940, was 
elected president and 
general manager of 
the John A. Roe- 
bling’s Sons Com- 
pany of California. 

Low will make his headquarters at Trenton, New Jersey. 





ERNEST C. LOW 





30,000 Wells Gun-Perforated 
by Lane-Wells 


Lane-Wells Company, providing technical oil-field services 
has gun-perforated more than 30,000 wells located in every 
major producing oil field in the United States. More than 
2800 oil companies are listed on the company books as active 
customers. Lane-Wells’ services include gun-perforating, 
electrolog, oil-well surveys, and radioactivity well-logging. 
Thirty branch offices are located from Canada to South Texas. 
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w ater Sembion Jack powered by Wis- 
consin Heavy Duty Air-Cooled Engine. 
Any climate, any season, any job, 
| Wisconsin heavy-duty air-cooled 
engines supply the steady, de- 
pendable ‘‘power push"’ to carry 
on, no matter how tough the going! 


Find out for yourself just HOW DIFFERENT Wis- 
consin engines really are. Details on request. 


Write to HARLEY SALES CO., 510 Atlas Bidg., 
Tulsa, Oklahoma, or M. & M. Bidg., Houston, Texas 


Oil Field Distributor for Wisconsin Engines and 
All Types of Utility Units. 


ISCONSIN 


MOTOR CORPORATION 


Milwaukee, Wisconsin, U.S.A. 


12 sizes . . . 1 to 35 H.P. 
Model V-E4 illustrated. 














14D JENSEN Pumping 
Unit 
the Royalty Service Co. in 
Wilmington Field, Calif. 
3600’ well. 4%” 
13/4,” pump. Fourteen 34” 
strokes per minute. 5 
H. P. 
Twenty-two years of in 


“sawing wood'’ for 


rods. 


prime mover. 


tensive research and ex- 
perience are built into 
Model D JENSEN JACKS. 


‘THE FLAVOR LASTS/’’ 


Low initial cost and easy installation put a good taste in your 
mouth when you install a JENSEN JACK. But—and this is more 
important—"The Flavor Lasts!" Never in your life have you 
handled pumping equipment that requires so little attention 
over so long a period. If you want the low-down on how to 
cut production costs to the bone, see your JENSEN dealer or 
wire us at Coffeyville. 


BROTHERS 
MANUFACTURING CO. 


' Coffeyville, Kansas 
EXPORT OFFICE: 50 CHURCH STREET, NEW YORK CITY 





For detailed JENSEN 
JACK description and 
specifications, see . 

PRODUCING EQUIP- 
MENT DIRECTORY or 
COMPOSITE CATALOG. 


JENS ED) 


J 


a) 
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GET YOUR COPY OF 


“ROPE DOPE” 


WITHOUT CHARGE 


Send us your name, title, 
name of company and ad- 
dress. We’ll mail you each 
issue of this informative 
periodical (not advertising). 
“Rope Dope” keeps you up 
with the times in the wire 
rope field. There is no obli- 
gation on your part. . 
UNION WIRE ROPE CORPORATION 

2106 Manchester Ave. Kansas City, Mo. 


Tulsa ¢ Houston e Chicago e Salt Lake City 
New Orleans ¢ Monahans ¢ Portland e Ashland, Ky. 


Let PLOMB quality and PLOMB service help you answer the 
demand for speed in meeting the national defense emergency. 
Throughout the country over 1200 types of strong, fast, safe 
PLOMB tools are available for your needs. The complete PLOMB 
line lists highest quality forged hand tools for every industry, 
including the following — 


Airplane Construction 
Armament Manufacturing 
Automotive and Truck Fleet Maintenance 
Experimental Development 
Gasoline and Diesel Engine Service 
Machine Tool Manufacturing 
Oil Country Operations 
Shipbuilding 


At your service are over 1500 PLOMB jobbers, with access to 
eight conveniently located PLOMB warehouse stocks. 


Call your local PLOMB jobber today, or 
write for complete FREE CATALOGUE. 


TVVL CYUMPANY 


SANTA FE ave 


LOS ANGE LES CALIFORNIA 


Cleveland, Ohio. 





Troccrorore PBB PBB PPP PPP 
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EXTRA! WADE LITERATURE 


What to Wute For 








stitial | 


GRAVER TANK AND MANUFACTURING COMPANY, INc., 
4034 Tod Avenue, East Chicago, Indiana, is offering to inter- 
ested parties a “Conservation Bulletin,” which explains the 
Graver Expansion Roof. 

ee 

THE Mepart Company, 3548 DeKalb Street, St. Louis, 
Missouri, is mailing upon request catalogs and mechanical 
data on its line of power transmission equipment, which in- 
cludes V-belts, pillow blocks, gears, pulleys, flanges, etc. 

——_—_<-—- = 

CHIKsAN Toot Company, Brea, California, has available 
for distribution Catalog No. 41, which gives details of the 
Chiksan all-steel rotary hose, Chiksan high- and low-pressure 
joints and steam joints for refineries, Chiksan counterbalances 
and flanged end swing joints, circulating heads, mud guns, 
three-way disk bits, and reamers. 

a an 

BULLETIN M-8500 gives complete information on “Na- 
tional’’ Carbon and Graphite Ground Anodes. The literature 
is obtainable free from National Carbon Company, Inc., 


—_<o- 


REPUBLIC STEEL Corporation, Cleveland, Ohio, is send- 
ing out a book entitled “The Pipe of Progress” to interested 
parties. The book contains information on Republic Electric 
Weld Line Pipe. 

—— 

ENGINEERING Data Book No. TPE-1775 can be ob- 
tained from Link-Belt Company, with offices in Indianapolis, 
Los Angeles, Dallas, New York, Houston, Toronto, and 
Kansas City. Link-Belt Shafer “DE” Series radial-thrust 
roller bearings are discussed. 

—_—<S> 

PAMPHLETS on Pease blueprinting equipment will be sent 
without obligation by The C. F. Pease Company, 2613 West 
Irving Park Road, Chicago, Illinois. 

a 

BaasH-Ross Toot Company, Los Angeles, California, 
will send free literature on the Baash-Ross Type “W” Cas- 
inghead, Baash-Ross Tubinghead, pulverized weighting ma- 
terials for drilling fluids (No. B-32), a special safety clamp 
for use when handling streamline drill collars (No. B-33), 
and a safety cut-out switch (No. B-35). A 24-page humor- 
ous book written by Don Herold on the slide rule also is 
available (No. B-34). Key numbers (in parenthesis) when 
given should be used in requesting literature. 

a 

“THe Dritcers’ Wire Rope Hanpsook,” which con- 
tains practical facts and tables for drillers and purchasing 
agents, can be had free upon request to Broderick and Bascom 
Rope Company, St. Louis, Missouri. 

— 

Giose On Toots Company, Los Nietos, California, has 
issued Catalog No. 41, which illustrates and describes the 
complete line of Globe oil tools, including its rock bits with 
two-way inner cutters. 

— 

E. M. SmitH Company, 600-650 South Clarence Street, 
Los Angeles, California, will mail free Bulletin No. 20-OF 
containing detailed construction features of its Grizzly Pres- 
sure Seal Rotary Hose. 
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VaLvE REFERENCE Book No. 38 describing the Home- 
stead Lever-Seald Valve for pipe lines can be obtained by 
addressing the Homestead Valve Manufacturing Company, 
P. O. Box 14, Coraopolis, Pennsylvania. 

—_—_—_—<> 

FotperR BR 40, issued by E. D. Bullard Company, 275 
Eighth Street, San Francisco, California, describes the Willson 
Bantam Respirator. 

—<o—_ 

A REQUEST on your letterhead, addressed to General Paint 
Corporation, Hill, Hubbell and Company Division, Cleve- 
land, Ohio, will bring a copy of “Pipe Protection,” which 
describes the Hill-Hubbell process of factory coating and 
wrapping steel pipe. 

en 

OakiTE Propucts, INc., 48 Thames Street, New York, 
New York, is sending free upon request a booklet giving 
details concerning the Oakite method of cleaning equipment 
to eliminate fire hazards. 

— 


A Free Copy of the booklet “Wire Rope” can be obtained 
from the Union Wire Rope Corporation, 2106 Manchester 
Avenue, Kansas City, Missouri. 

— 

A Free Cataoc describing and illustrating the Plomb 
line of industrial tools can be had by writing Plomb Tool 
Company, 2209 Santa Fe Avenue, Los Angeles, California. 

— 


THE GoopMAN CYLINDRICAL Stopper for oil and gas 
lines is described in a bulletin issued by Safety Gas Main 
Stopper Company, 523 Atlantic Avenue, Brooklyn, N. Y. 

en 


A BrocHure entitled “Gas, Oil, and Water for Millions 
of Moderns” has been issued by Dresser Manufacturing Com- 
pany, Bradford, Pennsylvania. The brochure describes activ- 
ities of Dresser at Bradford, Clark Bros. Co. at Olean, New 
York, Bryant Heater Company at Cleveland, Ohio, and 
Pacific Pump Works at Huntington Park, California. 

smnnnniatiipimencces 


A New GENERAL CatTA.oc has recently been issued by 
Wailes Dove-Hermiston Corporation, Westfield, New Jersey, 
which contains valuable information for those concerned 
with the application of protective coatings. 

<< C— 


THE Brown INSTRUMENT Company has published a new 
calendar for 1941. The varied problems encountered in mod- 
ern industrial processes are presented in a humorous vein by 
a series of original cartoons. Along with the humor is in- 
cluded helpful engineering information in the form of charts. 
Write The Brown Instrument Company, Wayne and Rob- 
erts Avenues, Philadelphia, Pennsylvania, and ask for Cal- 
endar No. G-42. 

ae 

AMERICAN METER CoMPANY’s revised new Catalog EG-40 
on Metric-American Ironcase Meters gives a comprehensive, 
up-to-the-minute report on developments in these types of 
meters (for both low and high pressures) to meet all require- 
ments and exigencies of present-day service. 

A copy may be had by addressing the publication office 
of American Meter Company, at 60 East 42nd Street, New 
York City, or the office of that company nearest you. 

cnanaaililtinicics 


THE Scope of the Baker Cement Retainer News Service 
has been broadened to include other Baker equipment that 
plays a vital part in modern cementing of oil wells, well 
repair, and well completion operations, and, accordingly the 
name is being changed to “Baker News Service.” This service 
is obtainable free from Baker Oil Tools, Inc., Los Angeles. 
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OIL WELL PUMPING 
GENERATING UNITS 
STATIONARY ENGINES 


1. Efficient Perform- 
ance 2. Fuel Econo- 
my 3. Easy Starting 
4. Correct Air-Fuel 
Ratios 5. Automatic 
Gas Shut-Off 6. In- 
terchangeability 
7. Easy Adjustment 






ENSIGN Model "B” Fuel Regulator 
ond ENSIGN "Kgl" Gos Corburetor 


CARBURETORS FOR NATURAL GAS OR COM- 
BINATION NATURAL GAS AND GASOLINE 


_ AMSIGN 


CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. - DALLAS, TEXAS - CHICAGO, ILL. 





For 
OIL 


and 


GAS 
under High Pressure 


You can handle pressures up to two thousand 
pounds under perfect control and pass on to your 
distributing lines whatever reduced pressure may 
be called for by use of the proper C-F Regu- 
lators. There are standard regulators for all pres- 
sures up to 600 pounds —for higher pressures 
designs are adapted to suit specifications. 


The CHAPLIN-FULTON MFG.CO, 
28-40 PENN we HC VO PITTSBURGH, PA. 





INLET 
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WHEN IN KANSAS CITY 





Stay at the HOTEL PHILLIPS 


@ Kansas City’s tallest and largest hotel. 20 stories of 
comfort with 400 outside radio-equipped rooms. Right 
in the heart of down town interest spots. Truly Kansas 
City’s most metropolitan Hotel. Rates only $2.50 and up. 


CABANA ABOUT TOWN TROPICS 
Cocktail Lounge COFFEE SHOP Kansas City’s 
with outstanding ; smart new 

entertaining Beautiful surroundings— cocktail 

artists quiet music—popular prices retreat 











is available through sub- 
scription only— it is not for 


sale on the news stands. 
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| 1.P.E. Names Committee Co-Chairmen 


Dr. Gustav Egloff and Dr. B. B. Weatherby recently ac- 
cepted the co-chairmanship of the Scientific and Technical 
Committee for the 1942 International Petroleum Exposition 
in Tulsa, Oklahoma. In the accompanying photograph they 





Dr. Gustav Egloff (left) and Dr. B. B. Weatherby 


are discussing plans for the Exposition’s enlarged Hall of 
Science display. Egloff, director of research for the Universal 
Oil Products Company, will serve for the third time as chair- 
man of the Exposition’s scientific committee, and Weatherby, 
head of the geophysical research department of the Amerada 
Petroleum Corporation, will serve for the second time. The 
co-chairmen announced that the Scientific and Technical 
Committee will be selected in the near future, and work 
begun on technical exhibits for the May 16 to 23, 1942, 
Exposition in Tulsa. 





H. C. Eddy General Manager of "Petreco" 


Announcement has been made of the appointment of 
Harold C. Eddy to the position of general manager of Petro- 
leum Rectifying Company of California. 

In length of service, 
Eddy is the oldest mem- 
ber of the Petreco or- 
ganization, having been 
with the company for 
27 years. He is a gradu- 
ate of Colorado School 
of Mines and one of the 
pioneers in crude oil de- 
hydration work. For the 
last few years he has 
been actively engaged 
in developing and per- 
fecting the Petreco 
Electrical Desalting 
Process. He is the author 
of numerous articles and 
papers on crude oil de- 
hydration and desalting 
and is recognized as one 
of the leading authorities on these subjects. Numerous pat- 
ents covering improved processes and apparatus have been 
issued to him. His work with the company has kept him in 
close touch with all phases of the business, including field 
work, research, engineering, and business administration. 

Eddy enjoys a wide acquaintance throughout the oil indus- 
try and his many friends will be gratified to learn of his 
advancement. 





HAROLD C. EDDY 
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MEETINGS 








American Petroleum Institute, Mid-Continent District Division of Pro- 
duction—March 21 and 22, Herring Hotel, Amarillo, Texas. 





American Association of Petroleum Geologists—April 2, 3, and 4, Rice 
Hotel, Houston, Texas. 





California Natural Gasoline Association, Monthly Meeting — April 3 


, 


Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. | 





American Chemical Society—April 7, 8, 9, 10, and 11, St. Louis, Mis- 
souri. 





Midwest Power Conference—April 9 and 10, Palmer House, Chicago, 
Illinois. 





Southwestern Gas Measurement Short Course—April 15, 16, and 17, 
University of Oklahoma, Norman, Oklahoma. 





Western Petroleum Refiners’ Association—April 16, 17, and 18, Arling- 
ton Hotel, Hot Springs, Arkansas. 





American Petroleum Institute, Eastern District, Division of Production— 
April 17 and 18, William Penn Hotel, Pittsburgh, Pennsylvania. 





Petroleum Industry Electrical Association—April 23, 24, and 25, Tulsa, 
Oklahoma. 





Natural Gasoline Association of America, Annual Meeting—April 23, 
24, and 25, Baker Hotel, Dallas, Texas. 





National Petroleum Association—April 24 and 25, Semi-annual Meet- 
ing, Hotel Cleveland, Cleveland, Ohio. 





Petroleum and Natural Gas Conference—April 25 and 26, State Col- 
lege, Pennsylvania. 





American Gas Association, Natural Gas Section—May 5, 6, 7, and 8, 
Dallas, Texas. 





Society of Automotive Engineers, National Production Meeting—May 12 
and 13, Schroeder Hotel, Milwaukee, Wisconsin. 





American Institute of Chemical Engineers—May 19, 20, and 21, Chicago, 
Ilinois. 





American Petroleum Institute, 11th Mid-year Meeting—May 19, 20, 21, 
22, and 23, Mayo Hotel, Tulsa, Oklahoma. 





National Association of Purchasing Agents (Oil Company Buyers’ Group) 
—May 26, 27, 28, and 29, Stevens Hotel, Chicago, Illinois. 





Ilinois-Indiana Petroleum Association, Ninth Annual Petroleum Confer- 
ence—June 7, Robinson, Illinois. 





American Society of Mechanical Engineers, Petroleum Division, Annual 
Meeting—June 16, 17, 18, 19, and 20, Kansas City, Missouri. 





Pennsylvania Grade Crude Oil Association, Annual Meeting—June 19 
and 20, Bradford, Pennsylvania. 





Kentucky Oil and Gas Association, Mid-Year Meeting—June 20 and 21, 
Lexington, Kentucky. 





American Society for Testing Materials—June 23, 24, 25, 26, and 27, 
44th Annual Meeting, Palmer House, Chicago, Illinois. 





American Chemical Society—September 8, 9, 10, 11, and 12, Atlantic 
City, New Jersey. 





National Petroleum Association, Annual Meeting—September 17, 18, 
and 19, Hotel Traymore, Atlantic City, New Jersey. 





Texas Mid-Continent Oil and Gas Association, Annual Meeting—Octo- 
ber 9, 10, and 11, Beaumont, Texas. 





American Petroleum Institute, 22nd Annual Meeting—November 3, 4, 
5, 6, and 7, San Francisco, California. 





International Petroleum Exposition—May 16, 17, 18, 19, 20, 21, 22, 
and 23, 1942, Tulsa, Oklahoma. 
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WATER CANS 
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GOTT Water Cans are the practical 


Tosa CoM <-1-) eM sbatel stele Mh Zeit: mmeotele) MB ols 
long periods, protected trom impurities 
and always handy to the job. Snug 
fitting large removable top. strongly 
built to withstand rough usage. GOTT 
Water Coolers have extra large covers 
and a handy non- 
leaking push button 

a. / faucet. Your Supply 

a 

GOTT WATER CAN 


Made in 1's, 3. 5. and 
10 gallon sizes. 


H.P.GOTT MFG.CO. =... 
WINFIELD, KANSAS #0 qaon sieve 


PURE 


Store has them, get 


Gory § 


KEEP DRINKING WATER ALWAYS HAND 








A Complete Instrument 
Serwice 
CONSULTING 
CONSTRUCTION 
MAINTENANCE 


INSTRUMENTS INCORPORATED 


A Service Organization 
DALLAS 



































THE NUT that is helping to 


|keep hard-working oil field 
equipment on the job... 


Available at supply houses .. . backed by 
factory stocks in Houston and Los Angeles 


* 


IS 





56-page Catalog and Data Book contains a 
graphic explanation of the Elastic Stop prin- 
ciple, presents test and application data, and 
lists the complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2324A VAUXHALL ROAD ¢ UNION, NEW JERSEY 
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NUTS 
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Renew Your Subscription. .. Now! 
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BETTER 


Manufacturers put the 
works into drilling bits. Do 
you get the ‘‘works"’ out of 
them? 


Bit performance is a result 
of weight, speed, power 
and mud pressure control. 
Therefore — good bit per- 
formance depends on good 
instruments with which to 


control these factors. 


That's why—for maximum 
bit life—you need the com- 
plete Martin-Decker ‘‘Seal- 
tite’’ Drilling Control... 
sealed Weight Indicator, 
sealed Mud Gauge, plus 
rotary table Tachometer, 
Torque Gauge and Re- 
corder . . . to accurately 


control your operations! 


CORP. 


LONG BEACH, CALIFORNIA 
SAN JOAQUIN VALLEY: A. fF. McQUISTON, BAKERSFIELD. CALIFORNIA 
MID-CONTINENT DISTRIBUTOR: REED ROLLER BIT CO.. HOUSTON, TEXAS 
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Tret-O-lite is successfully dehydrating crudes in every oil field from Michigan 
to Texas and from Louisiana to California. Experienced field men and capable 
laboratory scientists cooperate to provide the petroleum industry with the most 
efficient demulsifying compounds available. This sincerity of effort, coupled 
with nation-wide coverage by Tret-O-lite representatives, provides the petroleum 


industry with a service that is truly capable of SERVING. 


At the first sign of emulsion problems, call on Tret-O-lite. There is always | 


a representative conveniently located. No obligation is entailed in consultations. 


TRETOLITE COMPANY 


Manufacturing Chemists 
Plants and laboratories: Webster Groves, St. Louis County, Missouri 
Los Angeles, California 





Representatives in All Principal Fields 
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@ Here’s a Franks Manufacturing Corp., (Tulsa, Okla.) 
Model 4000-AC portable rotary rig capable of drilling to Ye 


a 614" hole to 5000 feet, using 274” O.D. drill pipe. It ry ei ie. sal 
is completely truck mounted, including power units, 4 =~ 
pumps, draw works, rotary table, swivel, and a 58’0” oo wa 
open face derrick type mast. Rigging up of derrick is a 


eliminated as lines, blocks, etc. remain in position 

while moving, consequently it is only necessary to stop 

on location, raise derrick (using truck motor power), 

set the rotary table, and begin drilling. To tear down, 
these operations are merely reversed. Rigging up and 
tearing down time is reduced to a minimum. 









The unit has four chain drives, including drives to 
both pumps, drive to catshaft, drive to draw works 
drum and mast raising drive. Link-Belt Company is 
justly proud of the fact that Silverlink roller chain is 
used for this unit. It represents further testimony on 
the part of rig manufacturers and operators alike of 
the unfailing service assured by more than 60 years of 
building fine chains. It is further proof of Link-Belt’s 
No. 1 position in the power transmission field. 


























LINK-BELT COMPANY 


Indianapolis Dallas Houston Los Angeles Kansas City, Mo. 
Chicago Philadelphia New York Toronto 
Other offices and warehouses in_principal cities 8462 
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